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45 Human Secreted Proteins 

Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. 

Background of the Invention 
Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals," which are amino acid motifs located within the protein, to 
target proteins to particular cellular organelles. 

One type of sorting signal, called a signal sequence, a signal peptide, or a 
leader sequence, directs a class of proteins to an organelle called the endoplasmic 
15 reticulum (ER). The ER separates the membrane-bounded proteins from all other 
types of proteins. Once localized to the ER, both groups of proteins can be further 
directed to another organelle called the Golgi apparatus. Here, the Golgi distributes 
the proteins to vesicles, including secretory vesicles, the cell membrane, lysosomes, 
and the other organelles. 
20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitutively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
30 include the commercially valuable human insulin, interferon. Factor VIII, human 
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growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge will allow one to detect, to treat, and to prevent 
medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
and polynucleotides. Also provided are diagnostic methods for detecting diseases, 
disorders, and/or conditions related to the polypeptides and polynucleotides, and 
therapeutic methods for treating such diseases, disorders, and/or conditions. The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. 

Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding of certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 
environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
contained within a cell, and still be "isolated" because that vector, composition of 
matter, or particular cell is not the original environment of the polynucleotide. The 
term "isolated" does not refer to genomic or cDNA libraries, whole cell total or 
mRNA preparations, genomic DNA preparations (including those separated by 
electrophoresis and transferred onto blots), sheared whole cell genomic DNA 
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preparations or other compositions where the art demonstrates no distinguishing 
features of the polynucleotide/sequences of the present invention. 

In the present invention, a "secreted" protein refers to those proteins capable 
of being directed to the ER, secretory vesicles, or the extracellular space as a result of 
a signal sequence, as well as those proteins released into the extracellular space 
without necessarily containing a signal sequence. If the secreted protein is released 
into the extracellular space, the secreted protein can undergo extracellular processing 
to produce a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

In specific embodiments, the polynucleotides of the invention are at least 15, 
at least 30, at least 50, at least 100, at least 125, at least 500, or at least 1000 
continuous nucleotides but are less than or equal to 300 kb, 200 kb, 100 kb, 50 kb, 15 
kb. 10 kb, 7.5 kb, 5 kb, 2.5 kb, 2.0 kb, or 1 kb, in length. In a further embodiment, 
polynucleotides of the invention comprise a portion of the coding sequences, as 
disclosed herein, but do not comprise all or a portion of any intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
the coding sequence of more than 1000, 500, 250, 100, 50, 25, 20, 15, 10, 5, 4, 3, 2, or 
1 genomic flanking gene(s). 

As used herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO.X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the 
nucleotide sequence of the full length cDNA sequence, including the 5' and 3' 
untranslated sequences, the coding region, with or without the signal sequence, the 
secreted protein coding region, as well as fragments, epitopes, domains, and variants 
of the nucleic acid sequence. Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
polynucleotide as broadly defined. 
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In the present invention, the full length sequence identified as SEQ ID NO:X 
was often generated by overlapping sequences contained in multiple clones (contig 
analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 10801 University Boulevard, 
Manassas, Virginia 201 10-2209, USA. The ATCC deposit was made pursuant to the 
terms of the Budapest Treaty on the international recognition of the deposit of 
microorganisms for purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those 
polynucleotides capable of hybridizing, under stringent hybridization conditions, to 
sequences contained in SEQ ID NO:X, the complement thereof, or the cDNA within 
the clone deposited with the ATCC. "Stringent hybridization conditions" refers to an 
overnight incubation at 42 degree C in a solution comprising 50% formamide, 5x SSC 
(750 mM NaCl, 75 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x 
Denhardt's solution, 10% dextran sulfate, and 20 ug/ml denatured, sheared salmon 
sperm DNA, followed by washing the filters in 0. lx SSC at about 65 degree C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at lower stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of formamide concentration (lower 
percentages of formamide result in lowered stringency); salt conditions, or 
temperature. For example, lower stringency conditions include an overnight 
incubation at 37 degree C in a solution comprising 6X SSPE (20X SSPE = 3M NaCl; 
0.2M NaH 2 P0 4 ; 0.02M EDTA, pH 7.4), 0.5% SDS. 30% formamide, 100 ug/ml 
salmon sperm blocking DNA; followed by washes at 50 degree C with 1XSSPE, 
0.1% SDS. In addition, to achieve even lower stringency, washes performed 
following stringent hybridization can be done at higher salt concentrations (e.g. 5X 
SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
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background in hybridization experiments. Typical blocking reagents include 
Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 
commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, 
due to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3' terminal polyA+ tract of a cDNA shown in the sequence listing), or to a 
complementary stretch of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
polyribonucleotide or polydeoxribonucleotide, which may be unmodified RNA or 
DNA or modified RNA or DNA. For example, polynucleotides can be composed of 
single- and double-stranded DNA, DNA that is a mixture of single- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is mixture of 
single- and double-stranded regions, hybrid molecules comprising DNA and RNA 
that may be single-stranded or, more typically, double-stranded or a mixture of single- 
and double-stranded regions. In addition, the polynucleotide can be composed of 
triple-stranded regions comprising RNA or DNA or both RNA and DNA. A 
polynucleotide may also contain one or more modified bases or DNA or RNA 
backbones modified for stability or for other reasons. "Modified" bases include, for 
example, tritylated bases and unusual bases such as inosine. A variety of 
modifications can be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically, or metabolically modified forms. 

The polypeptide of the present invention can be composed of amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide 
isosteres, and may contain amino acids other than the 20 gene-encoded amino acids. 
The polypeptides may be modified by either natural processes, such as 
posttranslational processing, or by chemical modification techniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature. Modifications 
can occur anywhere in a polypeptide, including the peptide backbone, the amino acid 
side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present in the same or varying degrees at several sites in 
a given polypeptide. Also, a given polypeptide may contain many types of 
modifications. Polypeptides may be branched , for example, as a result of 
ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched, 
and branched cyclic polypeptides may result from posttranslation natural processes or 
may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation of cysteine, formation of pyroglutamate, formylation, 
gamma-carboxylation, glycosylation, GPI anchor formation, hydroxylation, 
iodination, methylation, myristoylation, oxidation, pegylation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination. 
(See, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 
2nd Ed., T. E. Creighton. W. H. Freeman and Company, New York (1993); 
POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. 
Johnson, Ed., Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth 
Enzymol 182:626-646 (1990); Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1. 

'A polypeptide having biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. In the case where dose dependency does 
exist, it need not be identical to that of the polypeptide, but rather substantially similar 
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to the dose-dependence in a given activity as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
more than about 25-fold less and, preferably, not more than about tenfold less 
activity, and most preferably, not more than about three-fold less activity relative to 
the polypeptide of the present invention.) 

Many proteins (and translated DNA sequences) contain regions where the 
amino acid composition is highly biased toward a small subset of the available 
residues. For example, membrane spanning domains and signal peptides (which are 
also membrane spanning) typically contain long stretches where Leucine (L), Valine 
(V), Alanine (A), and Isoleucine (I) predominate. Poly-Adenosine tracts (polyA) at 
the end of cDNAs appear in forward translations as poly-Lysine (poly-K) and poly- 
Phenylalanine (poly-F) when the reverse complement is translated. These regions are 
often referred to as "low complexity" regions. 

Such regions can cause database similarity search programs such as BLAST to 
find high-scoring sequence matches that do not imply true homology. The problem is 
exacerbated by the fact that most weight matrices (used to score the alignments 
generated by BLAST) give a match between any of a group of hydrophobic amino 
acids (L,V and I) that are commonly found in certain low complexity regions almost 
as high a score as for exact matches. 

In order to compensate for this, BLASTX.2 (version 2.0a5MP-WashU) 
employs two filters ("seg" and "xnu") which "mask" the low complexity regions in a 
particular sequence. These filters parse the sequence for such regions, and create a 
new sequence in which the amino acids in the low complexity region have been 
replaced with the character "X". This is then used as the input sequence (sometimes 
referred to herein as "Query" and/or "Q") to the BLASTX program. While this 
regime helps to ensure that high-scoring matches represent true homology, there is a 
negative consequence in that the BLASTX program uses the query sequence that has 
been masked by the filters to draw alignments. 

Thus, a stretch of "X"s in an alignment shown in the following application 
does not necessarily indicate that either the underlying DNA sequence or the 
translated protein sequence is unknown or uncertain. Nor is the presence of such 
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stretches meant to indicate that the sequence is identical or not identical to the 
sequence disclosed in the alignment of the present invention. Such stretches may 
simply indicate that the BLASTX program masked amino acids in that region due to 
the detection of a low complexity region, as defined above. In all cases, the reference 
sequence(s) (sometimes referred to herein as "Subject". "Sbjct", and/or "S") indicated 
in the specification, sequence table (Table 1), and/or the deposited clone is (are) the 
definitive embodiment(s) of the present invention, and should not be construed as 
limiting the present invention to the partial sequence shown in an alignment, unless 
specifically noted otherwise herein. 

Polynucleotides and P olypeptides of the Invention 

FEATURES OF PROTEIN ENCODED BY GENE NO: 1 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Fetal Kidney; NCI_CGAP_Pr2; and Activated T-Cell 
(12hs)/rhiouridine labelled Eco. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 1 1 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1426 of SEQ ID NO: 1 1 , b 
is an integer of 15 to 1440, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 1 1, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
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example, the sequence accessible through the following database accession no. 
gnllPIDIe234798 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "Rl 1 A8.7 
[Caenorhabditis elegans]." A partial alignment demonstrating the observed homology 
5 is shown immediately below. 

>gnl|PID|e234798 R11A8.7 (Caenorhabditis elegans] 
Length = 152 5 

10 Plus Strand HSPs: 

Score = 392 (138.0 bits), Expect = 2.5e-34, P = 2.5e-34 
Identities = 105/293 (35%),- Positives = 162/293 (55%), Frame = +3 

417 EVLRRLTSSVSCALDEAAAALTRMRAESTANAGQSDNRSLAEACSEGDVNAVRKLLIEGR 59 5 
E+ ++ +S + + + + L +S GQ L SEGD + 

78 EIQKKGKTSSGTLISTSSKSLMAKSVOSOOOOGQ LRRTHSEGD--GAERAKSRSN 130 

597 SVNEHTEEG-ESLLCLACSAGYYELAQVLLAMHANVEDRGIKGDITPLMAAANGGHVKIV 773 

+ +■ + + TE E+ L +AC+ G+ ++ + + LL AN+E R KG +PL+ AA GH +V 
131 AIDKATETTLETPLTI ACANGHKDI VELLLKEGANIEHRDKKG- FS PL 1 1 AATAGHS S W 189 

774 KLLLAHKADVNAQSS-TGNTALTYACAGGYVDWKVLLESGASIEDHNENGHTPLMEAGS 950 

+ + LL + A + AQS T +TAL+ AC+GG DW++LL GA+ E N + +TPL A S 
190 EVLLKNHAAIEAQSDRTKDTALSLACSGGRKDWELLLAHGANKEHRNVSDYTPLSLA3S 2 49 

951 AGHVEVARLLLENGAGINTHS-NEFKESALTLACYKGHLEMVRFLLEAGADQEHKTD-EM 1124 

G++E+ +LL G+ IN+ + S L LA GH E R LLE G+D + + 

250 GGYIEIVNMLLTAGSEINSRTGSKLGISPLMLASMNGHREATRVLLEKGSDINAQIETNR 3 09 

112 5 HTALMEACMDGHVEVARLLLDSGAQVNMPADSFESPLTLAACGGHVELAALLIERGA 12 95 
+TAL A G EV +LLL A V A + +PL A GG+V++ LLI GA 
310 NTALTLASFQGRTEWKLLLAYNANVEHRAKTGLTPLMECASGGYVDVGNLLIAAGA 366 

35 The segment of gnllPIDIe234798 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 103. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 104 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

40 sequence by the computer are, of course, removed). Polynucleotides encoding such 
polypeptides are also provided. 

Additionally, the translation product of this gene shares sequence homology 
with ankyrin (see. e.g.. .Genbank accession gbl A ABO 1605. II ankyrin 3 [Mas 
musculus]: all references available through this accession are hereby incorporated by 

45 reference herein.) which are peripheral membrane proteins believed to interconnect 
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integral proteins with the spectrin-based membrane skeleton. Based on the sequence 
similarity, the translation product of this clone is expected to share at least some 
biological activities with ankyrin and ankyrin-like proteins. Such activities are 
known in the art (e.g., Kordeli et al., J. Biol. Chem. 270 (5), 2352-2359 (1995)), 
5 some of which are described elsewhere herein. 

Preferred polypeptides comprise or alternatively consist of the following amino acid 
sequence: 

MLETASKLLLSGTADGADLRTVDPETQARLEALLEAAGIGKLSTADGKAFAD 
PEVLRRLTSSVSCALDEAAAALTRMRAESTANAGQSDNRSLAEACSEGDVNA 
10 VRKLLIEGRSVNEHTEEGESLLCLACSAGYYELAQVLLAMHANVEDRGIKGD 
ITPLMAAANGGHVKIVKLLLAHKADVNAQSSTGNTALTYACAGGYVDVVK 
VLLESGASIEDHNENGHTPLMEAGSAGHVEVARLLLENGAGINTHSNEFKES 
ALTLACYKGHLEMVRFLLEAGADQEHKTDEMHTALMEACMDGHVEVARLL 
LDSGAQVNMPADSFESPLTLAACGGHVELAALLIERGASLEEVNDEGYTPLM 
5 EA (SEQ ID NO: ) Polynucleotides encoding these polypeptides are also 

encompassed by the invention. Antibodies that bind to polypeptides of the invention 
are also encompassed in the invention. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: HUMAN TONSILS. FRACTION 2; HSC172 cells; and 
Smooth musclexontrol. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1330 of SEQ ID NO: 12, b 
is an integer of 15 to 1344. where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 12, and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Soares placenta Nb2HP; Soares_senescent_fibroblasts_NbHSF; 
Soares_NhHMPu_Sl; Soares_NhHMPu_S 1 ; Soares_NFL_T_GBC_Sl; 
NCI_CGAP_Brn23; Primary Dendritic Cells, lib 1 ; Soares infant brain 1MB; 
Soares_senescent_fibroblasts_NbHSF; Soares_fetal Jiver_spleen_lNFLS_S 1 ; 
Human umbilical vein endothelial cells, IL-4 induced; Stratagene lung (#937210); 
NCI_CGAP_Col2: NCI_CGAP_GCB 1 ; Soares melanocyte 2NbHM; 
Soares_multiple_sclerosis_2NbHMSP: Human (Caco-2) cell line, adenocarcinoma, 
colon, remake; Human colon carcinoma (HCC) cell line, remake; HUMAN 
STOMACH; Smooth Muscle Serum Treated, Norm; Soares adult brain N2MHB55Y; 
NTERA2 + retinoic acid, 14 days; Human Osteoclastoma, re-excision; TF-1 Cell Line 
GM-CSF Treated; L428; Stromal cell TF274; Soares_testis_NHT; 
Soares_multiple_sclerosis_2NbHMSP; NCI_CGAP_ColO; Hepatocellular Tumor, re- 
excision; Colon Carcinoma; Smooth muscle, serum treated; Bone marrow; Human 
Osteoclastoma; Human Amygdala; Monocyte activated; Human 8 Week Whole 
Embryo and NCI_CGAP_Pr23. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 13 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 3093 of SEQ ID NO: 13, b 
is an integer of 15 to 3107, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 13. and where b is greater than or equal to a 
+ 14. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 4 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
5 gil386924 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as "MHC HLA-DQ- 
alpha chain precursor old gene name 'HLA-DQA' [Homo sapiens]." A partial 
alignment demonstrating the observed homology is shown immediately below. 



>gi| 386924 MHC HLA-DQ -alpha chain precursor old gene name ' HLA-DQA ' [Homo 
sapiens] >pir | 154444 | 154444 MHC HLA-DQ-alpha chain precursor 

gene name 'HLA-DQA' - human (fragment) >sp | Q3 008 5 | Q3 0086 MHC 

II HLA-DQ-ALPHA (DR2-DQW1/DR4 DQW3 ) (FRAGMENT). { SUB 2-233} 
>gi | 619810 MHC class II HLA-DQ-alpha chain [Homo sapiens] {SUB 
2-228} >gi | 187937 MHC class II DQ-alpha protein [Homo sapiens] 

97-233} >gi | 553264 cell surface glycoprotein [Homo sapiens] 

7-88} >pir|H34513|H34513 MHC class II histocompatibility 



old 
CLASS 

{SUB 
{ SUB 

antigen DQ 



Identities = 



5 TTEVPEVTVFSKSPVTLGQPNTLICLVDNIFPPWNITWLSNGHAVTEGVSETSFLSKSD 1527 

T EVPEVTVFSKSPVTLGQPNTLICLVDNIFPPWNITWLSNG +VTEGVSETSFLSKSD 
7 TNEVPEVTVFSKSPVTLGQPNTLICLVDNIFPPWNITWLSNGQSVTEGVSETSFLSKSD 14 6 

i HSFFKISYLTFLPSADEIYDCKVEHWGLDQPLLKHW 163 5 

HSFFKISYLTFLPSADEIYDCKVEHWGLDQPLLKHW 
' HSFFKISYLTFLPSADEIYDCKVEHWGLDQPLLKHW 182 



694 ADHVASCGVNLYQFYGPSGQFTHEFDGDEQFYVDLEKKETAWRWPEFSKFGGFDPQGALR 87: 
ADHVASCGVNLYQFYGPSGQ+THEFDGDEQFYVDLE+KETAWRWPEFSKFGGFDPQGA1?. 
6 ADHVASCGVNLYQFYGPSGQYTHEFDGDEQFYVDLERKETAWRWPEFSKFGGFDPQGALR 6 5 

874 NMAVAKHNLNIMIKRYNSTAATN 942 
NMAVAKHNLNIMIKRYNSTAATN 
66 NMAVAKHNLNIMIKRYNSTAATN 88 



19 62 LCPLGLLWASLGIWGTVFIIQGLRSVGASRHQGPL 2 06 9 
+C LGL +GIWGTVFIIQGLRSVGASRHQGPL 
198 VCALGLSVGLMGIWGTVFIIQGLRSVGASRHQGPL 233 
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Score = 95 (33.4 bits), Expect = 2.4e-113, Sum P(4) = 2.4e-113 
Identities = 20/29 (68%), Positives = 20/29 (68%), Frame = +1 

Q: 1882 WHSDLNNFTSTEPE I PAPMSELTETWCA 1968 

W D EPEI PAPMSELTETWCA 

S: 172 WGLDQPLLKHWEPEI PAPMSELTETWCA 200 



The segments of gil386924 that are shown as "S" above are set out in the sequence 
listing as SEQ ID NO. 1 13, SEQ ID NO. 1 15, SEQ ID NO. 1 17 and SEQ ID NO. 
119. Based on the structural similarity these homologous polypeptides are expected to 
share at least some biological activities. Such activities are known in the art, some of 
which are described elsewhere herein. Assays for determining such activities are also 
known in the art, some of which have been described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 1 14, SEQ ID NO. 
116, SEQ ID NO. 1 18 and/or SEQ ID NO. 120 which correspond to the "Q" 
sequences in the alignment shown above (gaps introduced in a sequence by the 
computer are. of course, removed). Polynucleotides encoding such polypeptides are 
also provided. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Primary Dendritic Cells, lib 1 and to a lesser extent in 
Stratagene ovarian cancer (#937219); Primary Dendritic cells,frac 2; human tonsils; 
Human Adult Pulmonary; Stratagene lung (#937210); Human Fetal Heart; Soares 
placenta Nb2HP; Soares_pregnant_utenis_NbHPU; Human Pancreatic Carcinoma - 
Screened; Human Spleen; Tongue carcinoma; H. Meniingima, M6; prostate-edited; 
Human Adult Spleen: Human Pancreatic Carcinoma; HUMAN STOMACH; Human 
Thyroid: Human T-cell lymphoma,re-excision; Soares retina N2b4HR; Cem cells 
cyclohexamide treated; Human Epididymus; H. Kidney Medulla, re-excision: Human 
Thymus: L428: Ulcerative Colitis; Human Thymus: Human T-Cell Lymphoma; 
Soares breast 3NbHBst; Dendritic cells, pooled: NCI_CGAP_GC4: Colon Tumor II: 
Human Adult Pulmonary,re-excision: NCI_CGAP_Pr2: NCI_CGAP_Kid3; 
NCI_CGAP_Pr21; NCI_CGAPJ>r22: Colon Normal III; HUMAN B CELL 
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LYMPHOMA; NCI_CGAP_GC3: Human Bone Marrow, treated: Hodgkin's 
Lymphoma II and Soares fetal liver spleen 1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
59 as residues: Lys-32 to Lys-40. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2583 of SEQ ID NO: 14, b 
is an integer of 15 to 2597, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 14, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIdl035481 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "KIAA0780 protein 
[Homo sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gnl|PlD|dl035481 (AB01S323) KIAA0780 protein [Homo sapiens] 

>sp|D103548l|D1035481 KIAA0780 PROTEIN (FRAGMENT). 
Length = 1100 

Minus Strand HSPs : 

Score = 313 (110.2 bits), Expect = 2.3e-38, Sum P(2) = 2.3e-38 
Identities = 50/81 (61%), Positives = 63/81 (77%), Frame = -2 

Q: 2 59 CGKCCLQVHASCYGIRPELVNEGVJTCSRCAAHAWTAECCLCNLRGGALQMTTDRRWIHVI 8 0 
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C KCCf +VHASCYGI + +GW C+RC +AWTAECCLCNLRGGAL+ T + +w HV+ 
S: 771 CAKCCVRVHASCYGIPSHEICDGWLCARCKRNAVjTAECCLCNLRGGALKQTKNNKWAHVM 83 0 

Q: 79 CAIAVPEARFLNVIERHPVDI 17 

5 CA+AVPE RF NV ER +D+ 

S: 331 CAVAVPEVRFTNVPERTQIDV 851 

Score =171 (60.2 bits), Expect = 2.8e-23, Sum P(2) = 2.8e-23 
^ Identities = 46/132 (34%), Positives = 66/132 (50%), Frame = -3 

Q: 525 EEVQRSXARTEPYCAICTLFYPYCQALQTEKEAPIASLGEGCPATLPSKSRQKTRPLIPE 346 
+ E + AR +P+CAICTL PY + + +E A + S+ KT+PLIPE 

685 QEYNATVARMKPHCAICTLLMPYHKPDSSNEEND-ARWETKLDEWTSEG--KTKPLIPE 741 

3 45 MCFTXGGENTEPLPANSYIGDDGTSPLIPAASAACRSMPVAMASVPSWSMKAGRVPGARP 166 

MCF EN E P N+++ +DGTS LI A C ^ + +PS + G + AR 

742 MCFIYSEENIEYSPPNAFLEEDGTSLLISCAKC-CVRVHASCYGIPSHEICDGWLC-ARC 799 

155 TPGLRSAACATC 13 0 

+A C C 
8 00 KRNAWTAECCLC 811 

The segments of gnllPIDId 1035481 that are shown as "S" above are set out in the 
sequence listing as SEQ ID NO. 125 and SEQ ID NO. 127. 
25 Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 126 and/or SEQ 
ID NO. 128 which correspond to the Q sequences in the alignment shown above 
(gaps introduced in a sequence by the computer are, of course, removed). 
Polynucleotides encoding such polypeptides are also provided. 
30 It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Fetal Brain, random primed; H. Normalized Fetal 
Liver, II; Colon Normal II; and HUMAN B CELL LYMPHOMA. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
60 as residues: Pro- 18 to Gln-25, Ser-45 to Pro-50. Polynucleotides encoding such 
35 polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 15 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
40 excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 804 of SEQ ID NO: 15, b 
is an integer of 15 to 818, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 15. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

It has been discovered that this gene is expressed primarily in Neutrophils IL- 
1 and LPS induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 16 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 289 of SEQ ID NO: 16, b 
is an integer of 15 to 303, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 16, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 7 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: T-Cell PHA 16 hrs; Neutrophils IL-1 and LPS induced. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
62 as residues: Asp-6 to Gin- 12. Polynucleotides encoding such polypeptides are also 
provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 17 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 919 of SEQ ID NO: 17, b 
is an integer of 15 to 933, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 17, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

It has been discovered that this gene is expressed primarily in H. Atrophic 
Endometrium. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1090 of SEQ ID NO: 18, b 
is an integer of 15 to 1 104, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 18, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 9 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Pancreas Tumor and to a lesser extent in Primary 
Dendritic Cells, lib 1; Human Tonsil, Lib 3; H Umbilical Vein Endothelial Cells, frac 
A, re-excision: Hodgkin's Lymphoma I; HSC172 cells; H. Epididiymus. caput & 
corpus: Amniotic Cells - TNF induced: Human T-cell lymphoma.re -excision: Human 
Tonsils. Lib 2: Human Amygdala.re-excision; STROMAL -OSTEOCLASTOMA: 
Human Umbilical Vein, Endo. remake: Human Adult Small Intestine: Human Infant 
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Brain: Human Prostate; Soares_fetal_lung_NbHL19W; Human Bone Marrow, re- 
excision; HUMAN JURKAT MEMBRANE BOUND POLYSOMES; Human 
Activated T-Cells; Human Heart; Human Activated Monocytes; Human Fetal Brain; 
Human Adrenal Gland Tumor; NTERA2. control; Human Placenta; Adipocytes; 
5 Early Stage Human Brain; Primary Dendritic cells,frac 2; Human Fetal Heart: Human 
Adult Pulmonary ,re -excision; Activated T-cell(12h)/Thiouridine-re-excision; 
Hodgkin's Lymphoma II; Human 8 Week Whole Embryo and Soares fetal liver 
spleen 1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
10 64 as residues: Ala-5 to Leu- 18. Polynucleotides encoding such polypeptides are also 
provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 19 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 8 1 1 of SEQ ID NO: 1 9, b 

20 is an integer of 15 to 825. where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO: 19, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

25 It has been discovered that this gene is expressed primarily in Human Skin 

Tumor. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:20 and may have been publicly available prior to conception of 
30 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
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would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1681 of SEQ ID NO:20, b 
is an integer of 15 to 1695, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:20, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 11 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Pituitary, subt IX; Human Pituitary, subtracted; 
Soares infant brain 1NIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
66 as residues: Arg-22 to Trp-27, and/or Gln-29 to Glu-36. Polynucleotides encoding 
such polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:21 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 161 of SEQ ID NO:21, b 
is an integer of 15 to 1 175, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:2 1 , and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 12 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Stomach,re-excision: and human tonsils. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:22 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
5 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2006 of SEQ ID NO:22, b 
is an integer of 15 to 2020, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO: 22, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 13 

It has been discovered that this gene is expressed primarily in colon cancer , 
Human Umbilical Vein, Endo. remake, and brain. 

Additionally, the translation product of this gene shares sequence homology 
with METH-1 (see, e.g., .Genbank accession AF060152_1 and J. Biol. Chem. 274 
(33), 23349-23357 (1999); all references available through this accession are hereby 
incorporated by reference herein.) which is a member of a family of proteins with 
angio-inhibitory activity, thus it is likely that polypeptides encompassed by the 
invention may exhibit antiangiogenic activity. 

Based on the sequence similarity, the translation product of this clone is 
expected to share at least some biological activities with METH-1 and METH-1 -like 
proteins. Such activities are known in the art (e.g., Vazquez et al., J. Biol. Chem. 274 
(33), 23349-23357 (1999)), some of which are described elsewhere herein. 
Preferred polypeptides comprise or alternatively consist of the following amino acid 
sequence: NMPHDDN (SEQ ID NO: ), QHVMAPT (SEQ ID NO: ), 
HSHHCLIGFRFNMPHDDNNKCKEEGVKSPQHVMAPTLNFYTNPWMWSKCS 
RKYITEFLE (SEQ ID NO: ) Polynucleotides encoding these polypeptides are also 
encompassed by the invention. Antibodies that bind to polypeptides of the invention 
are also encompassed in the invention, as well as fragements exhibiting biological 
activity (e.g., antiangiogenesis). 
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Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include but are 
not limited to: colon and brain cancer. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the neural tissue and clon, expression of this 
gene at significantly higher or lower levels may beroutinely detected in certain tissues 
or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or sample taken from 
an individual having such a disorder, relative to thestandard gene expression level, 
i.e., the expression level in healthytissue or bodily fluid from an individual not having 
the disorder. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:23 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1813 of SEQ ID NO:23, b 
is an integer of 15 to 1827, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:23, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares melanocyte 2NbHM and to a lesser extent in 
NCI_CGAP_GCB1; Soares_fetal_heart_NbHH19W; Soares infant brain 1MB: 
Activated T-Cell (12hs)/Thiouridine labelledEco; Soares fetal liver spleen 1NFLS: 
Stratagene colon (#937204); Soares_placenta_8to9weeks^2NbHP8to9W; Osteoblasts; 
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Larynx normal #10 261-273; Human T-cell lymphoma,re-excision: HSA 172 Cells; 
Soares_NhHMPu_S 1 ; Synovial Fibroblasts (control); Stratagene fibroblast 
(#937212); Dendritic cells, pooled; CD34 positive cells (Cord Blood); 
NCI_CGAP_Br2; NCI_CGAP_Kid3; Soares placenta Nb2HP; 

Soares_senescent_fibroblasts_NbHSF; Human Microvascular Endothelial Cells, fract. 
B; Human OB MG63 control fraction I; Morton Fetal Cochlea; H. cerebellum, 
Enzyme subtracted; Messangial cell, frac 2; Apoptotic T-cell, re-excision; 
NCI_CGAP_GCB1; Human endometrial stromal cells-treated with estradiol; Human 
Osteoclastoma Stromal Cells - unamplified: Human endometrial stromal cells; Jurkat 
T-Cell, S phase; Human Ovary; human ovarian cancer; Human Osteoblasts II; 
Macrophage (GM-CSF treated); Human Liver, normal; Smooth muscle, serum 
induced,re-exc; Human T-Cell Lymphoma; Soares breast 3NbHBst; Adipocytes; 
Early Stage Human Brain; Soares_multiple_sclerosis_2NbHMSP; Human Placenta; 
Endothelial-induced; Human Bone Marrow, treated; Human fetal heart, Lambda ZAP 
Express; NCI_CGAP_AA1; NCI_CGAP_Co3; NCI_CGAP_Pr7; NCI_CGAP_Kid5 ; 
Keratinocyte; Human 8 Week Whole Embryo; Nine Week Old Early Stage Human; 
Human Cerebellum; Soares_multiple_sclerosis_2NbHMSP and Primary Dendritic 
Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2009 of SEQ ID NO: 24. b 
is an integer of 15 to 2023, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:24, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 15 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Dendritic cells, pooled; 
Soares_multiple_sclerosis_2NbHMSP; and Human Fetal Lung III. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:25 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 933 of SEQ ID NO:25, b 
is an integer of 15 to 947, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:25, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Smooth muscle-ILb induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:26 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1 181 of SEQ ID NO:26, b 
is an integer of 15 to 1 195, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:26. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: breast lymph node CDNA library: Human Amygdala.re- 
excision: Human Chondrosarcoma; and Adipocytes. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1633 of SEQ ID NO:27, b 
is an integer of 15 to 1647, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:27, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 18 

It has been discovered that this gene is expressed primarily in Neutrophils IL- 
1 and LPS induced. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2085 of SEQ ID NO:28, b 
is an integer of 15 to 2099, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:28, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 
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It has been discovered that this gene is expressed primarily in Anergic T-cell. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:29 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 885 of SEQ ID NO:29, b 
is an integer of 15 to 899, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:29, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 20 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Soleus; and Human Cerebellum. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:30 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 695 of SEQ ID NO:30, b 
is an integer of 15 to 709, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:30, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
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example, the sequence accessible through the following database accession no. 
gill 304599 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "ZNF127-Xp [Homo 
sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi | 1304599 ZNF127-Xp [Homo sapiens] >sp | Q13 43 4 | Q13 43 4 ZNF127-XP. 
Length = 48 5 

Plus Strand HSPs : 

Score = 398 (140.1 bits), Expect = 2.5e-36, P = 2.5e-35 
Identities = 73/89 (82%), Positives = 77/89 (86%), Frame = +3 

Q: 6 EQKLILKYKEAMSNKACRYFDEGRGSCPFGGNCFYKHAYPDGRREEPQRQKVGTSSRYRA 185 

+QKLI KYKEAMSNKAC+YFDEGRGSCPFG NCFYKH YPDGRREEPQRQ+VGTSSR 
S: 3 89 KQKLIQKYKEAMSNKACKYFDEGRGSCPFGENCFYKHMYPDGRREEPQRQQVGTSSRNPG 448 

Q: 186 QRRNHFWELIEERENSNPFDNDEEEWTF 272 

Q+RNHFWE EE NSNPFD DEEE VTF 
S: 449 QQRNHFWEFFEEGANSNPFD-DEEEAVTF 476 

The segment of gil 1304599 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 131. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 132 which 
corresponds to the "Q" sequence in the alignment shown above. Polynucleotides 
encoding such polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in Soares 
melanocyte 2NbHM; Human Testes: Soares fetal liver spleen 1NFLS; Stratagene fetal 
spleen (#937205); Soares Jetal_heart_NbHH19W; Human Testes Tumor; Human 
Skin Tumor; Stratagene NT2 neuronal precursor 937230; Human Fetal Heart; Spleen, 
Chronic lymphocytic leukemia; Primary Dendritic Cells, lib 1; Human Fetal Spleen; 
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Jurkat T-cell Gl phase: Soares_pregnant_uterus_NbHPU; Human Adipose; Soares 
adult brain N2b5HB55Y; Human adult testis, large inserts; Human Gall Bladder; 
Soares_placenta_8to9weeks_2NbHP8to9W; Soares_NhHMPu_Sl; Stratagene NT2 
neuronal precursor 937230; T cell helper II: Stratagene colon (#937204); Soares 
ovary tumor NbHOT; CD34+ cell, I; CD34+cells, II, FRACTION 2; Human Adult 
Liver, subtracted: Human (HCC) cell line liver (mouse) metastasis, remake; Human 
Primary Breast Cancer,re-excision; Human Neutrophils, Activated, re-excision; 
Human T-cell lymphoma,re-excision; Human Soleus; Human Adult Heart,re- 
excision; B Cell lymphoma; Human Colon Cancer.re-excision; Synovial hypoxia: H. 
Meningima, M 1 : Human Neutrophil; Apoptotic T-cell; human ovarian cancer: Human 
Uterine Cancer; Human Pancreas Tumor; Human Heart; Human umbilical vein 
endothelial cells, IL-4 induced; Stratagene colon (#937204); Spinal cord; 
Soares_fetal_liver_spleen_lNFLS_Sl; Epithelial-TNFa and INF induced; Human T- 
Cell Lymphoma: Soares_NhHMPu_S 1 ; Stratagene neuroepithelium (#937231): 
Human Placenta: Bone marrow; Human Adult Pulmonary ,re-excision; Endothelial- 
induced; Human Amygdala; HUMAN B CELL LYMPHOMA; Human Bone 
Marrow, treated; Bone Marrow Cell Line (RS4,1 1); Human 8 Week Whole Embryo 
and Stratagene pancreas (#937208). 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
76 as residues: Arg-23 to Leu-28. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:31 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1866 of SEQ ID NO:3 1, b 
is an integer of 15 to 1880, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:31. and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Stratagene hNT neuron (#937233); and neutrophils control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:32 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1029 of SEQ ID NO:32, b 
is an integer of 15 to 1043, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO;32, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 23 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Ovary; and Macrophage-oxLDL, re-excision. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
78 as residues: Arg-16 to Lys-21 . Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:33 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
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general formula of a-b, where a is any integer between 1 to 1 192 of SEQ ID NO:33, b 
is an integer of 15 to 1206. where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:33, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_testis_NHT and to a lesser extent in Soares 
melanocyte 2NbHM; Human Primary Breast Cancer Reexcision; Stratagene NT2 
neuronal precursor 937230; Human OB HOS treated (10 nM E2) fraction I; 
Glioblastoma; Human Fetal Kidney; Soares breast 2NbHBst; Early Stage Human 
Brain; Soares_fetal_heart_NbHH19W; Normalized infant brain, Bento Soares; 
Soares_testis_NHT; Human Fetal Kidney, Reexcision; Primary Dendritic cells,frac 2; 
Human Amygdala and Soares infant brain 1MB. 

Therefore, nucleic acids of the invention are useful as reagents for differential 
identification of the tissue(s) or cell type(s) present in a biological sample and for 
diagnosis of the following diseases and conditions: [insert disease condition]. 
Similarly, polypeptides and antibodies directed to those polypeptides are useful to 
provide immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
[insert system where a related disease state is likely, e.g., immune], expression of this 
gene at significantly higher or lower levels may be detected in certain tissues (e.g., 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid or spinal fluid) taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue from an 
individual not having the disorder. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
79 as residues: Pro-34 to Pro-40. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:34 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1490 of SEQ ID NO:34, b 
is an integer of 15 to 1504, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:34, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Colon Tumor II and to a lesser extent in Colon Normal III; 
Human Eosinophils; Normal colon; Colon Carcinoma; Saos2 Cells, Untreated; Colon 
Tumor; Dendritic Cells From CD34 Cells; H. Meningima, M 1 ; Human Umbilical 
Vein Endothelial Cells, uninduced; Weizmann Olfactory Epithelium; Colon Normal 
II; Soares infant brain 1NIB; CD34+cell, I, frac II; TF-1 Cell Line GM-CSF Treated; 
Pancreas Islet Cell Tumor; Soares_fetal_liver_spleen_lNFLS_Sl; Human Adipose; 
Soares fetal liver spleen 1NFLS; Soares ovary tumor NbHOT; Thyroid Tumour; 
Morton Fetal Cochlea; H Female Bladder, Adult; Pancreas normal PCA4 No; Spleen 
metastic melanoma; Merkel Cells; Human umbilical vein endothelial cells, IL-4 
induced; Endothelial-induced; Spleen, Chronic lymphocytic leukemia; FGF enriched 
mixed library; Primary Dendritic cells,CapFinder2, frac 1; Prostate BPHXib 2, 
subtracted; Larynx Carcinoma; Larynx tumor; Colon Tumor; Bone marrow 
stroma,treated; Larynx Tumor; Human Infant Adrenal Gland; Testis, normal; Human 
Normal Caitilage,Fraction I: Human Normal Cartilage Fraction II; Human 
osteoarthritis,fraction I; Thymus; Ku 812F Basophils Line; Saos2, Dexamethosome 
Treated; Activated T-cells; Human Thyroid; Salivary Gland; NTERA2 
teratocarcinoma cell line+retinoic acid (14 days): Human Ovary; 
Soares_fetalJieart_NbHH19W; T-Cell PHA 16 hrs; 

SoaresJetal_liver_spleen_lNFLS_Sl; T-Cell PHA 24 hrs; Stratagene endothelial 
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cell 937223; Synovial Fibroblasts (control); Soares adult brain N2b5HB55Y; Resting 
T-Cell Library ,11; Soares_fetal_heart_NbHH19W; 

Soares_placenta_8to9weeks_2NbHP8to9W; NCI_CGAP_Kid3; Human Fetal Lung 
III; Human Testes, Reexcision and Endothelial cells-control. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
80 as residues: Met-1 to Thr-6. Polynucleotides encoding such polypeptides are also 
provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:35 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 759 of SEQ ID NO:35, b 
is an integer of 15 to 773, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:35, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 26 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil 1389766 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "unknown [Homo 
sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi | 1389766 unknown [Homo sapiens] >sp | 013 629 | Q13 62 9 HYPOTHETICAL 13.3 KD 
PROTEIN. 



Minus Strand HSPs : 
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Score = 201 (70.8 bits), Expect = 5.2e-15, P = 5.2e-15 
Identities = 47/77 (61%), Positives = 53/77 (68%), Frame = -3 

Q: 703 FDELGYDGSRL*SQYFGRPRRADHLRSGVTIDQPGQRGEV-RLY*KYKNSWVWWHAPVIAA 532 

+ ++ G GSRL +FGRPRRAD+LR GV DQ GQRGE L K SW WW PVI A 

S: 45 WNQAGRCGSRL HFGRPRRADYLRIGVPDQRGQRGESPSLLKNTKISWAWW-VPVIPA 100 

Q: 531 TQEAEAQESLEPGRQR'Q 478 

+E EA ESLEPGRQR Q 
S: 101 IREGEAGESLEPGRQRLQ 118 

The segment of gill389766 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 143 Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the an. some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 144 which 
corresponds to the Q sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). Polynucleotides encoding such 
polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in Human 
Synovial Sarcoma. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
81 as residues: Gln-40 to Ser-52. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1287 of SEQ ID NO:36. b 
is an integer of 15 to 1301, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:36, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: PERM TF274. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 37 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1073 of SEQ ID NO:37, b 
is an integer of 15 to 1087, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:37, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: PERM TF274. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:38 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 2253 of SEQ ID NO:38, b 
is an integer of 15 to 2267. where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:38, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

5 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil3 170653 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "peroxisome assembly 
10 protein PEX10 [Homo sapiens]." A partial alignment demonstrating the observed 
homology is shown immediately below. 

>gi| 3170653 (AF060502) peroxisome assembly protein PEX10 [Homo sapiens] 
>sp | 060683 | PEXA_HUMAN PEROXISOME ASSEMBLY PROTEIN PEX10 
15 (PEROXIN-10) . 

Length = 326 

Minus Strand HSPs: 

20 Score = 331 (116.5 bits), Expect = 1.4e-28, P = 1.4e-28 

Identities = 55/55 (100%), Positives = 55/55 (100%), Frame = -3 

Q: 1943 LCTLCLEERRHPTATPCGH1FCWECITAWCSSKAECPLCREKFPPQKLIYLRHYR 1779 
LCTLCLEEF.RHPTATPCGHLFCWECITAWCSSKAECPLCREKFPPQKLIYLRHYR 
25 S: 272 LCTLCLEERRHPTATPCGHLFCWECITAWCSSKAECPLCREKFPPQKLIYLRHYR 326 

The segment of gil3 170653 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 147 Based on the structural similarity these homologous 

polypeptides are expected to share at least some biological activities. Such activities 
30 are known in the art, some of which are described elsewhere herein. Assays for 

determining such activities are also known in the art, some of which have been 

described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 148 which 
35 corresponds to the Q sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are. of course, removedj. Polynucleotides encoding such 

polypeptides are also provided. 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares infant brain 1NIB and to a lesser extent in 
Soares_fetal_heart_NbHH19W; Human adult testis, large inserts; Human Placenta; 
Human Soleus: Human endometrial stromal cells-treated with estradiol; 
5 Soares_total_fetus_Nb2HF8_9w; HL-60, PMA 4H, re-excision; Human Uterine 
Cancer: Stratagene pancreas (#937208); Bone Marrow Stromal Cell, untreated; 
Soares„pregnant_uterus_NbHPU; Human Whole Six Week Old Embryo; Early Stage 
Human Brain; Soares melanocyte 2NbHM; Human Synovial Sarcoma; Human Fetal 
Lung III: Endothelial-induced: Human Cerebellum and Soares placenta Nb2HP. 

10 Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 

15 would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1946 of SEQ ID NO:39, b 
is an integer of 15 to 1960, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:39, and where b is greater than or equal to a 

20 + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: NCI_CGAP_GCB 1 and to a lesser extent in 
25 Soares_multiple_sclerosis_2NbHMSP; NCI_CGAP_Pr22; NTERA2, control; T cell 
helper II: Human Epididymus; Salivary Gland, Lib 2; 

Soares_multiple_sclerosis_2NbHMSP; Ovarian Tumor 10-3-95; Soares_testis_NHT; 
Mo7e Cell Line GM-CSF treated (lng/ml); L428; Stromal cell TF274; Ulcerative 
Colitis: Soares„pregnant_uterusJMbHPU; Stratagene ovarian cancer (#937219); Bone 
30 Marrow Stromal Cell, untreated; Human adult (K.Okubo): Human fetal heart. 

Lambda ZAP Express: Human Gall Bladder: Human Placenta; Human Testes Tumor: 
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12 Week Early Stage Human II. Reexcision; Human Osteoclastoma; Bone Marrow 
Cell Line (RS4.11); Osteoblasts; Soares_NhHMPu_S 1 and Nine Week Old Early 
Stage Human. 

Many polynucleotide sequences, such as EST sequences, are publicly 
5 available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:40 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
10 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2006 of SEQ ID NO:40, b 
is an integer of 15 to 2020, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:40, and where b is greater than or equal to a 
+ 14. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
20 gill675226 (all information available through the recited accession number is 

incorporated herein by reference) which is described therein as "ACF7 neural isoform 
3 [Mus musculusj." A partial alignment demonstrating the observed homology is 
shown immediately below. 



>gi|1675226 ACF7 neural isoform 3 [Mus musculusj >sp | P973 9 6 | P973 9 6 

ACTTN-CROSSLINKING PROTEIN 7. ISOFORM 3 (ACF7 NEURAL ISOFORM 



1312 LKE-Y-LFQW7IEFGRIKLPQGYHPNDVEEEWGKLIIEMLEREKSLRPAVERWVQILRV 1482 
+ KE Y L +VWIEFGRIKLPQGYHPN VEEEWGKLI+EMLEREKSLRPAVER *L+ + 
525 IKELYKLLEVWIEFGRIKLPQGYHPNHVEEEWGKLIVEMLEREKSLRPAVERLELLLQI 583 
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The segment of gill 675226 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 151 Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art, some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 152 which 
corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). Polynucleotides encoding such 
polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Old Ovary: Human Whole Brain, re-excision; and 
Anergic T-cell. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1542 of SEQ ID NO:41 , b 
is an integer of 15 to 1556, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:41 , and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Human Testes and to a lesser extent in Soares placenta 
Nb2HP; Human Kidney Medulla - unamplified; Soares_testis_NHT: Human 
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Placenta; Soares fetal liver spleen 1NFLS; Human Thymus; Morton Fetal Cochlea; 
Soares_placenta_8to9weeks_2NbHP8to9W; Human Umbilical Vein Endothelial 
Cells, uninduced; Stromal cell TF274; Stratagene ovarian cancer (#937219); 
Hemangiopericytoma; Human Fetal Brain; Human Whole Six Week Old Embryo; 
5 Human T-Cell Lymphoma; T Cell helper I and Soares infant brain 1NIB. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
87 as residues: Leu-20 to Gly-26. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:42 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
15 are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1929 of SEQ ID NO:42, b 
is an integer of 15 to 1943, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:42, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares melanocyte 2NbHM and to a lesser extent in Spinal 
cord; Breast Cancer cell line, MDA 36; 12 Week Old Early Stage Human, II; 
Soares_NhHMPu_Sl: Soares_fetal_heart_NbHH19W and Human Testes. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
88 as residues: Arg-14 to Gly-21. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
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related to SEQ ID NO:43 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1498 of SEQ ID NO:43, b 
is an integer of 15 to 1512, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:43, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: H. Epididiymus, cauda; Human Pituitary, subt IX; Human 
Uterine Cancer; Spleen, Chronic lymphocytic leukemia; Soares fetal liver spleen 
1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
89 as residues: Arg-45 to Ser-50. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:44 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b. where a is any integer between 1 to 1540 of SEQ ID NO:44, b 
is an integer of 15 to 1554, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:44, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 35 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares placenta Nb2HP and to a lesser extent in 
Soares_pregnant_uterus_NbHPU; Endothelial-induced; Stratagene lung carcinoma 
937218; Stratagene ovarian cancer (#937219); Human Microvascular Endothelial 
Cells, fract. A; Soares infant brain 1NIB; Human Adult Liver, subtracted; Human 
Gall Bladder, fraction II; Human colon carcinoma (HCC) cell line, remake; Human 
Pancreatic Carcinoma; Human Thyroid; Human Lung; Human Prostate Cancer, Stage 
C fraction; Human Infant Brain; H. Kidney Medulla, re-excision; Stromal cell TF274; 
Human T-Cell Lymphoma; Soares melanocyte 2NbHM; 

Soares_multiple_sclerosis_2NbHMSP; Stratagene neuroepithelium (#937231) and 
Soares fetal liver spleen 1NFLS. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
90 as residues: Lys-53 to Lys-58. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:45 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1279 of SEQ ID NO:45, b 
is an integer of 15 to 1293, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:45, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Soares melanocyte 2NbHM; Soares placenta Nb2HP; Human Pancreas; 
Soares„pineal_gland_N3HPG; Early Stage Human Brain; NCI_CGAP_GCB 1; Palate 
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normal; Human Brain; Human Adult Liver, subtracted; Healing Abdomen 
wound,70&90 min post incision; Resting T-Cell, re-excision: Human Pineal Gland; 
Stratagene NT2 neuronal precursor 937230; Myoloid Progenitor Cell Line: wilm's 
tumor; human ovarian cancer; Soares_fetal_lung_NbHL19W; Human Umbilical Vein 
5 Endothelial Cells, uninduced; Human Chondrosarcoma; Human Testes Tumor; 
NCI_CGAP_Co3; NCI_CGAP_Co4; Normal colon; human tonsils; Human 
Amygdala; HUMAN B CELL LYMPHOMA; Soares_pregnant_uterus_NbHPU; 
Stratagene HeLa cell s3 937216; Stratagene neuroepithelium NT2RAMI 937234; 
Human 8 Week Whole Embryo; Human Cerebellum; Human retina cDNA Tsp509I- 

1 0 cleaved sublibrary; NCI_CGAP_Co3; NCI_CG AP_GC4; NCI_CGAP„GCB 1 ; 
NCI_CGAP_Kid5 and NCI_CGAP_Kid6. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:46 and may have been publicly available prior to conception of 

15 the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 881 of SEQ ID NO:46, b 

20 is an integer of 15 to 895, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:46, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

25 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
bbsl 1 5663 1 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as 

30 "NF2=neurofibromatosis type 2 { alternatively spliced, form A4 } [human, colorectal 
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cancer. Peptide Partial Mutant, 46 aa] [Homo sapiens]." A partial alignment 
demonstrating the observed homology is shown immediately below. 



>bbs | 156631 NF2=neurofibromatosis type 2 {alternatively spliced, form A4> 
[human, colorectal cancer. Peptide Partial Mutant, 46 aa] 

sapiens) >pir | 154375 | 154375 gene NF2 protein - human 

(fragment) 

>sp|Q16230jQ16230 NEUROFIBROMATOSIS 2 (NF2) (FRAGMENT) 

>gi|463121 

NF2 [Homo sapiens] { SUB 8-46} 
Length =46 

Minus Strand HSPs: 

Score = 158 (55.6 bits), Expect = 5.1e-10, P = 5.1e-10 
Identities = 29/39 (74%), Positives = 30/39 (76%), Frame = -2 

Q: 1539 ESCSVARAGVQWHDLGSLQPPPPRFK*FSCLGLQSSWDY 1423 

ESCSV AGVQW DLG LQP PP+FK FSCL SSWDY 
S: 7 ESCSVTLAGVQWRDLGLLQPLPPKFKRFSCLSFPSSVJDY 45 



The segment of bbsl 15663 1 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 163 Based on the structural similarity these homologous 
25 polypeptides are expected to share at least some biological activities. Such activities 

are known in the art. some of which are described elsewhere herein. Assays for 

determining such activities are also known in the art, some of which have been 

described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
30 amino acid sequence set out in the sequence listing as SEQ ID NO. 1 64 which 

corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). Polynucleotides encoding such 

polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in Human Testes. 
35 Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 

92 as residues: Tyr-8 to Tip- 15, and Pro-42 to Lys-53. Polynucleotides encoding 

such polypeptides are also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 
40 related to SEQ ID NO:47 and may have been publicly available prior to conception of 
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the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1556 of SEQ ID NO:47, b 
is an integer of 15 to 1570, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:47, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

It has been discovered that this gene is expressed primarily in Supt cells, 
cyclohexamide treated, subtracted. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
93 as residues: Cys-80 to Thr-86. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:48 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1524 of SEQ ID NO:48, b 
is an integer of 15 to 1538, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:48, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares fetal liver spleen 1NFLS and to a lesser extent in 
Soares_fetaLheart_NbHH19W; Stratagene muscle 937209; Stratagene endothelial 
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cell 937223; Soares breast 3NbHBst; Bone marrow; Human rejected kidney; Human 
Whole 6 Week Old Embryo (II), subt; Human Tonsil, Lib 3; Human Gall Bladder, 
fraction II; H. Atrophic Endometrium; Human Soleus; B Cell lymphoma; STROMAL 
-OSTEOCLASTOMA; human corpus colosum; Synovial hypoxia-RSF subtracted; H. 
Kidney Cortex, subtracted; Glioblastoma; Ovarian Tumor 10-3-95; Human Thymus; 
Human Uterine Cancer; Stromal cell TF274; Human Hypothalmus,Schizophrenia; 
Human Hippocampus; Epithelial-TNFa and INF induced; Bone Marrow Stromal Cell, 
untreated; Soares_pregnant_uterus_NbHPU; Stratagene colon (#937204); Stratagene 
hNT neuron (#937233); Human Liver, normal; NCI_CGAP_GCB1; Resting T-Cell 
LibraryJI; Human T-Cell Lymphoma; Human Testes Tumor; Human Synovial 
Sarcoma; Activated T-Cell (12hs)/Thiouridine labelledEco: Human Amygdala; 
Human Endometrial Tumor and Soares_multiple_sclerosis_2NbHMSP. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:49 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1665 of SEQ ID NO:49, b 
is an integer of 15 to 1 679, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:49, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gill710216 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "unknown [Homo 
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sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi|l710216 unknown [Homo sapiens] >sp | Q99770 | Q99770 HYPOTHETICAL 15.4 KD 
J PROTEIN. 

Length =13 9 

Plus Strand HSPs: 

10 Score = 150 (52.8 bits), Expect = 1.3e-14, Sum P(3) = 1.3e-14 

Identities = 40/87 (45%), Positives = 48/87 (55%), Frame = +2 

Q: 665 YFHVSFFFFFGEPRLALLPRLECSGVIFAHCNLRLVGSRESPI*AS»VAGITVACQ 832 

+ F SF FFF E + + RLECSG I AHCNL L GS SP AS VAG C + 
13 S: 43 HFLFSFLFFFFETQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRVAGTAGTCRRAQL 102 

Q: 833 EMGFRHVDQAGLE-HLASNDP 892 

EMGF HV + GL+ +L + P 
S: 103 IFVFLAEMGFHHVGRDGLDLNLVIHPP 129 

20 

The segment of gil 1710216 that is shown as "S" above is set out in the sequence 

listing as SEQ ID NO. 167. 

Preferred polypeptides of the invention comprise a polypeptide having the 

amino acid sequence set out in the sequence listing as SEQ ID NO. 1 68 which 
25 corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). Polynucleotides encoding such 

polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Prostate Cancer, Stage C fraction; Neutrophils 
30 control, re-excision; Human Neutrophil, Activated; CD34 positive cells (Cord Blood); 

and neutrophils control. 

Many polynucleotide sequences, such as EST sequences, are publicly 

available and accessible through sequence databases. Some of these sequences are 

related to SEQ ID NO:50 and may have been publicly available prior to conception of 
35 the present invention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present invention. To list every related sequence 

would be cumbersome. Accordingly, preferably excluded from the present invention 

are one or more polynucleotides comprising a nucleotide sequence described by the 

general formula of a-b. where a is any integer between 1 to 133 1 of SEQ ID NO:50, b 
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is an integer of 15 to 1345, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:50, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Activated T-Cell (12hs)/Thiouridine labelledEco and to a 
lesser extent in Human Rhabdomyosarcoma; Human 8 Week Whole Embryo and 
Soares fetal liver spleen 1NFLS. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:51 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1505 of SEQ ID NO:51, b 
is an integer of 15 to 1519, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:51, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

It has been discovered that this gene is expressed primarily in Cem cells 
cyclohexamide treated. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO. 
97 as residues: Arg-31 to Met-36. Polynucleotides encoding such polypeptides are 
also provided. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 



WO 00/58495 



PCT/US00/07661 



47 



excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 2001 of SEQ ID NO:52, b 
5 is an integer of 15 to 2015, where both a and b correspond to the positions of 

nucleotide residues shown in SEQ ID NO:52, and where b is greater than or equal to a 
+ 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

10 The computer algorithm BLASTX has been used to determine that the 

translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gnllPIDIe 1349204 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "T12G3.5 

15 [Caenorhabditis elegans]/" A partial alignment demonstrating the observed homology 
is shown immediately below. 



T^G-TV" 0 ' 61349204 T12G3 ' 5 [Caenorhabditis elegans] >sp | Q2 243 8 | Q22 43 8 
PROTEIN. 
Length = 199 

Plus Strand HSPs: 

Score = 141 (49.6 bits), Expect = 8.1e-08, P = B.le-08 
Identities = 39/118 (33%), Positives = 64/118 (54%), Frame = +1 

Q: 25 VPRLIGIRLTLPPP-- -KWDRWNEKRAMFGVYDNIGILGNFEKHPKEL-IRGPIWLRGWK 195 

+ PR+ ++ + P RV D+W+ + + A FG D I +LG+ HP +L P WLRG+ 
S: 58 LPRIPDCKVPVARPAYKWDQWSDEAARFGQNDYIDLLGDGSVHPAQLQYHTPTWLRGFP 117 

Q: 196 G NELQRCIRKRKMVGSRMFADD LHNLNKRIRYLY-KH-FNRHGKFR*KRKL 342 

G NEL +1 R + +++ + H L KRI+YL +H +N+ + +R L 

S: 118 GQHKANELIKLIHYRNLYDAKLKQNSPKRWHELRKRIKYLMMQHNYNKQDEIGRERNL 175 



The segment of gnllPIDIe 1349204 that is shown as "S" above is set out in the 
sequence listing as SEQ ID NO. 171. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 172 which 
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corresponds to the "Q" sequence in the alignment shown above (gaps introduced in a 

sequence by the computer are, of course, removed). Polynucleotides encoding such 

polypeptides are also provided. 

It has been discovered that this gene is expressed primarily in the following 

tissues/cDNA libraries: Human Adult Retina; Soares_pregnant_uterus_NbHPU; and 

Human Amygdala. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:53 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 922 of SEQ ID NO:53, b 
is an integer of 15 to 936, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:53, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Resting T-Cell; and neutrophils control. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:54 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
general formula of a-b, where a is any integer between 1 to 1863 of SEQ ID NO:54. b 
is an integer of 15 to 1877, where both a and b correspond to the positions of 
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nucleotide residues shown in SEQ ID NO:54, and where b is greater than or equal to a 
+ 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

The computer algorithm BLASTX has been used to determine that the 
translation product of this gene shares sequence homology with, as a non-limiting 
example, the sequence accessible through the following database accession no. 
gil2947318 (all information available through the recited accession number is 
incorporated herein by reference) which is described therein as "supervillin [Homo 
sapiens]." A partial alignment demonstrating the observed homology is shown 
immediately below. 

>gi | 2947318 (AF051850) supervillin [Homo sapiens] >sp| 060611 I 060611 
SUPERVILLIN. 
Length = 1788 

Plus Strand HSPs: 

Score = 170 (59.8 bits). Expect = 6.9e-09, P = 6.9e-09 
Identities = 32/32 (100%), Positives = 32/32 (100%), Frame = +2 

Q: 2 EDFEFALDMTRDEYNALPAWKQVNLKKAKGLF 9 7 

EDFEFALDMTRDEYNALPAWKQVNLKKAKGLF 
S: 1757 EDFEFALDMTRDEYNALPAWKQVNLKKAKGLF 1788 

The segment of gil2947318 that is shown as "S" above is set out in the sequence 
listing as SEQ ID NO. 183. Based on the structural similarity these homologous 
polypeptides are expected to share at least some biological activities. Such activities 
are known in the art. some of which are described elsewhere herein. Assays for 
determining such activities are also known in the art, some of which have been 
described elsewhere herein. 

Preferred polypeptides of the invention comprise a polypeptide having the 
amino acid sequence set out in the sequence listing as SEQ ID NO. 184 which 
corresponds to the Q sequence in the alignment shown above (gaps introduced in a 
sequence by the computer are, of course, removed). Polynucleotides encoding such 
polypeptides are also provided. 
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It has been discovered that this gene is expressed primarily in the following 
tissues/cDNA libraries: Soares_pregnant_uterus_NbHPU and to a lesser extent in 
Human Infant Brain; Human Placenta; Human Fetal Heart; Human 8 Week Whole 
Embryo; Soares fetal liver spleen 1NFLS; Soares melanocyte 2NbHM; 
Soares_senescent_fibroblasts_NbHSF; Soares_fetal_heart_NbHH 1 9W; Soares infant 
brain 1MB; Morton Fetal Cochlea; Soares_total_fetus_Nb2HF8_9w; Human Soleus; 
Human Prostate; Stratagene lung (#937210); Human Gall Bladder; Stratagene ovarian 
cancer (#937219); Human Placenta; Dendritic cells, pooled; Human Synovial 
Sarcoma; Soares_NhHMPu_S 1 ; Endothelial-induced; Human Amygdala; 
Soares_pregnant_uterus_NbHPU; Human Trachea Tumor; KMH2 cell line; Namalwa 
Cells; Soares ovary tumor NbHOT; Soares_fetal_lung_NbHL19W; Crohn's Disease; 
Larynx carcinoma II; Palate carcinoma; Activated T-Cells, 8 hrs, subtracted; WI 38 
cells; Human Fetal Brain; Human OB MG63 treated (10 nM E2) fraction I; Human 
(HCC) cell line liver (mouse) metastasis, remake: Human Adult Retina; HUMAN 
STOMACH; Smooth muscle-ILb induced; H. Epididiymus, caput & corpus; H. 
cerebellum, Enzyme subtracted; Early Stage Human Lung, subtracted; HSA 172 
Cells; Human Whole Brain, re -excision; Human Amygdala,re-excision; 
Hepatocellular Tumor; Stratagene placenta (#937225); Healing groin wound, 7.5 
hours post incision; NTERA2 + retinoic acid, 14 days; LNCAP prostate cell line; 
Soares_pregnant_uterus_NbHPU; Human endometrial stromal cells-treated with 
progesterone; Human Frontal Cortex, Schizophrenia; HL-60, PMA 4H, re-excision; 
Jurkat T-Cell, S phase; Human Manic Depression Tissue; Prostate BPH; H. Lymph 
node breast Cancer; Human Chronic Synovitis; human ovarian cancer; Human Fetal 
Dura Mater; Human Hippocampus: Soares_fetal_lung_NbHL19W; Spinal cord; 
Soares adult brain N2b5HB55Y; Ulcerative Colitis; Stratagene colon (#937204); 
Human Thymus Stromal Cells: Human Adrenal Gland Tumor; Smooth muscle, serum 
induced,re-exc; 12 Week Old Early Stage Human; Colon Carcinoma; 
Soares_multiple_sclerosis_2NbHMSP; Human Adult Pulmonary ,re-excision; 
Activated T-Cell (12hs)/Thioundine labelledEco; Stratagene endothelial cell 937223: 
T Cell helper I; Smooth muscle.control; HUMAN B CELL LYMPHOMA; Stratagene 
neuroepithelium (#937231); Activated T-cell(12h)fThiouridine-re-excision; Human 
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Testes: Keratinocyte; Human Cerebellum: Infant brain, LLNL array of Dr. M. Soares 
1MB: Soares_multiple_sclerosis_2NbHMSP and Primary Dendritic Cells, lib 1. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO: 55 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence 
would be cumbersome. Accordingly, preferably excluded from the present invention 
are one or more polynucleotides comprising a nucleotide sequence described by the 
1 0 general formula of a-b, where a is any integer between 1 to 9 1 8 of SEQ ID NO:55, b 
is an integer of 15 to 932, where both a and b correspond to the positions of 
nucleotide residues shown in SEQ ID NO:55, and where b is greater than or equal to a 
+ 14. 
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Table 1 summarizes the information corresponding to each "Gene No." described 
above. The nucleotide sequence identified as "NT SEQ ID NO:X" was assembled 
from partially homologous ("overlapping") sequences obtained from the "cDNA 
clone ID" identified in Table 1 and, in some cases, from additional related DNA 
clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits 
contain multiple different clones corresponding to the same gene. "Vector" refers to 
the type of vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig 
identified by "Gene No." The deposited clone may contain all or most of these 
sequences, reflected by the nucleotide position indicated as "5' NT of Clone Seq." 
and the "3' NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID 
NO:X of the putative start codon (methionine) is identified as "5' NT of Start Codon." 
Similarly , the nucleotide position of SEQ ID NO:X of the predicted signal sequence 
is identified as "5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is 
identified as "AA SEQ ID NO: Y," although other reading frames can also be easily 
translated using known molecular biology techniques. The polypeptides produced by 
these alternative open reading frames are specifically contemplated by the present 
invention. 

The first and last amino acid position of SEQ ID NO: Y of the predicted signal 
peptide is identified as "First AA of Sig Pep" and "Last AA of Sig Pep." The 
predicted first amino acid position of SEQ ID NO:Y of the secreted portion is 
identified as "Predicted First AA of Secreted Portion." Finally, the amino acid 
position of SEQ ID NO: Y of the last amino acid in the open reading frame is 
identified as "Last AA of ORF." 

SEQ ID NO. X (where X may be any of the polynucleotide sequences 
disclosed in the sequence listing) and the translated SEQ ID NO: Y (where Y may be 
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any of the polypeptide sequences disclosed in the sequence listing) are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and 
described further below. For instance. SEQ ID NO:X is useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID 
5 NO:X or the cDNA contained in the deposited clone. These probes will also 

hybridize to nucleic acid molecules in biological samples, thereby enabling a variety 
of forensic and diagnostic methods of the invention. Similarly, polypeptides 
identified from SEQ ID NO: Y may be used, for example, to generate antibodies 
which bind specifically to proteins containing the polypeptides and the secreted 
10 proteins encoded by the cDNA clones identified in Table 1 . 

Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidentified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino 
15 acid sequence. In these cases, the predicted amino acid sequence diverges from the 
actual amino acid sequence, even though the generated DNA sequence may be greater 
than 99.9% identical to the actual DNA sequence (for example, one base insertion or 
deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 
20 sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO:Y, but also a sample of 
plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 
25 be determined by sequencing the deposited clone in accordance with known methods. 
The predicted amino acid sequence can then be verified from such deposits. 
Moreover, the amino acid sequence of the protein encoded by a particular clone can 
also be directly determined by peptide sequencing or by expressing the protein in a 
suitable host cell containing the deposited human cDNA. collecting the protein, and 
30 determining its sequence. 
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The present invention also relates to the genes corresponding to SEQ ID 
NO:X, SEQ ID NO: Y, or the deposited clone. The corresponding gene can be 
isolated in accordance with known methods using the sequence information disclosed 
herein. Such methods include preparing probes or primers from the disclosed 
sequence and identifying or amplifying the corresponding gene from appropriate 
sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or 
species homologs. Procedures known in the art can be used to obtain full-length 
genes, allelic variants, splice variants, full-length coding portions, orthologs, and/or 
species homologs of genes corresponding to SEQ ID NO:X, SEQ ID NO:Y, or a 
deposited clone, using information from the sequences disclosed herein or the clones 
deposited with the ATCC. For example, allelic variants and/or species homologs may 
be isolated and identified by making suitable probes or primers from the sequences 
provided herein and screening a suitable nucleic acid source for allelic variants and/or 
the desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. 
Such polypeptides include isolated naturally occurring polypeptides, recombinantly 
produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides 
are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (see below). 
It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 

The polypeptides of the present invention are preferably provided in an 
isolated form, and preferably are substantially purified. A recombinantly produced 
version of a polypeptide, including the secreted polypeptide, can be substantially 
purified using techniques described herein or otherwise known in the art, such as. for 
example, by the one-step method described in Smith and Johnson, Gene 67:31-40 
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(1988). Polypeptides of the invention also can be purified from natural, synthetic or 
recombinant sources using techniques described herein or otherwise known in the art. 
such as, for example, antibodies of the invention raised against the secreted protein. 

The present invention provides a polynucleotide comprising, or alternatively 
consisting of, the nucleic acid sequence of SEQ ID NO:X, and/or a cDNA contained 
in ATCC deposit Z. The present invention also provides a polypeptide comprising, or 
alternatively, consisting of, the polypeptide sequence of SEQ ID NO: Y and/or a 
polypeptide encoded by the cDNA contained in ATCC deposit Z. Polynucleotides 
encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO: Y and/or a polypeptide sequence encoded by the cDNA 
contained in ATCC deposit Z are also encompassed by the invention. 
Signal Sequent 

The present invention also encompasses mature forms of the polypeptide 
having the polypeptide sequence of SEQ ID NO: Y and/or the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
forms (such as, for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
polynucleotide sequence contained in the cDNA of a deposited clone) are also 
encompassed by the invention. According to the signal hypothesis, proteins secreted 
by mammalian cells have a signal or secretary leader sequence which is cleaved from 
the mature protein once export of the growing protein chain across the rough 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cells cleave secreted proteins with the same specificity. However, in some cases, 
cleavage of a secreted protein is not entirely uniform, which results in two or more 
mature species of the protein. Further, it has long been known that cleavage 
specificity of a secreted protein is ultimately determined by the primary structure of 
the complete protein, that is, it is inherent in the amino acid sequence of the 
polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the 
cleavage point for that sequence, are available. For instance, the method of 
McGeoch, Virus Res. 3:271-286 (1985), uses the information from a short N-terminal 
charged region and a subsequent uncharged region of the complete (uncleaved) 
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protein. The method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the 
information from the residues surrounding the cleavage site, typically residues -13 to 
+2, where +1 indicates the amino terminus of the secreted protein. The accuracy of 
predicting the cleavage points of known mammalian secretory proteins for each of 
5 these methods is in the range of 75-80%. (von Heinje, supra.) However, the two 
methods do not always produce the same predicted cleavage point(s) for a given 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computer program called SignalP (Henrik Nielsen et 
10 al., Protein Engineering 10: 1-6 ( 1997)), which predicts the cellular location of a 

protein based on the amino acid sequence. As part of this computational prediction of 
localization, the methods of McGeoch and von Heinje are incorporated. The analysis 
of the amino acid sequences of the secreted proteins described herein by this program 
provided the results shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sites sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., 
+ or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that 
in some cases, cleavage of the signal sequence from a secreted protein is not entirely 
uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the 
naturally occurring signal sequence may be further upstream from the predicted signal 
sequence. However, it is likely that the predicted signal sequence will be capable of 
directing the secreted protein to the ER. Nonetheless, the present invention provides 
the mature protein produced by expression of the polynucleotide sequence of SEQ ID 
NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g., COS cells, as desribed below). These polypeptides, 
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and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 

Polynucleotide and Polypeptide Variants 

5 The present invention is directed to variants of the polynucleotide sequence 

disclosed in SEQ ID NO:X, the complementary strand thereto, and/or the cDNA 
sequence contained in a deposited clone. 

The present invention also encompasses variants of the polypeptide sequence 
disclosed in SEQ ID NO:Y and/or encoded by a deposited clone. 
10 "Variant" refers to a polynucleotide or polypeptide differing from the 

polynucleotide or polypeptide of the present invention, but retaining essential 
properties thereof. Generally, variants are overall closely similar, and, in many 
regions, identical to the polynucleotide or polypeptide of the present invention. 
The present invention is also directed to nucleic acid molecules which 
15 comprise, or alternatively consist of, a nucleotide sequence which is at least 80%, 
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to, for example, the nucleotide 
coding sequence in SEQ ID NO:X or the complementary strand thereto, the 
nucleotide coding sequence contained in a deposited cDNA clone or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide of 
20 SEQ ID NO:Y, a nucleotide sequence encoding the polypeptide encoded by the 
cDNA contained in a deposited clone, and/or polynucleotide fragments of any of 
these nucleic acid molecules (e.g., those fragments described herein). 
Polynucleotides which hybridize to these nucleic acid molecules under stringent 
hybridization conditions or lower stringency conditions are also encompassed by the 
25 invention, as are polypeptides encoded by these polynucleotides. 

The present invention is also directed to polypeptides which comprise, or 
alternatively consist of, an amino acid sequence which is at least 80%, 85%, 90%, 
95%, 96%, 97%, 98%, 99% identical to, for example, the polypeptide sequence 
shown in SEQ ID NO:Y. the polypeptide sequence encoded by the cDNA contained 
30 in a deposited clone, and/or polypeptide fragments of any of these polypeptides (e.g., 
those fragments described herein). 
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By a nucleic acid having a nucleotide sequence at least, for example, 95% 
"identical" to a reference nucleotide sequence of the present invention, it is intended 
that the nucleotide sequence of the nucleic acid is identical to the reference sequence 
except that the nucleotide sequence may include up to five point mutations per each 
100 nucleotides of the reference nucleotide sequence encoding the polypeptide. In 
other words, to obtain a nucleic acid having a nucleotide sequence at least 95% 
identical to a reference nucleotide sequence, up to 5% of the nucleotides in the 
reference sequence may be deleted or substituted with another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may 
be inserted into the reference sequence. The query sequence may be an entire 
sequence shown inTable 1, the ORF (open reading frame), or any fragment specified 
as described herein. 

As a practical matter, whether any particular nucleic acid molecule or 
polypeptide is at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a 
nucleotide sequence of the presence invention can be determined conventionally 
using known computer programs. A preferred method for determining the best 
overall match between a query sequence (a sequence of the present invention) and a 
subject sequence, also referred to as a global sequence alignment, can be determined 
using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be compared by 
converting U's to T's. The result of said global sequence alignment is in percent 
identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
calculate percent identiy are: Matrix=Unitary, k-tuple=4. Mismatch Penalty=l, 
Joining Penalty=30, Randomization Group Length=0, Cutoff Score= 1 , Gap 
Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the lenght of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' 
deletions, not because of internal deletions, a manual correction must be made to the 
results. This is because the FASTDB program does not account for 5' and 3' 
truncations of the subject sequence when calculating percent identity. For subject 
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sequences truncated at the 5' or 3' ends : relative to the query sequence, the percent 
identity is corrected by calculating the number of bases of the query sequence that are 
5' and 3' of the subject sequence, which are not matched/aligned, as a percent of the 
total bases of the query sequence. Whether a nucleotide is matched/aligned is 
determined by results of the FASTDB sequence alignment. This percentage is then 
subtracted from the percent identity, calculated by the above FASTDB program using 
the specified parameters, to arrive at a final percent identity score. This corrected 
score is what is used for the purposes of the present invention. Only bases outside the 
5' and 3' bases of the subject sequence, as displayed by the FASTDB alignment, 
which are not matched/aligned with the query sequence, are calculated for the 
purposes of manually adjusting the percent identity score. 

For example, a 90 base subject sequence is aligned to a 100 base query 
sequence to determine percent identity. The deletions occur at the 5' end of the 
subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5' and 3' ends not matched/total number 
of bases in the query sequence) so 10% is subtracted from the percent identity score 
calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions are internal deletions so that there are no bases on the 5' or 3' of the subject 
sequence which are not matched/aligned with the query. In this case the percent 
identity calculated by FASTDB is not manually corrected. Once again, only bases 5' 
and 3' of the subject sequence which are not matched/aligned with the query sequence 
are manually corrected for. No other manual corrections are to made for the purposes 
of the present invention. 

By a polypeptide having an amino acid sequence at least, for example. 95% 
"identical" to a query amino acid sequence of the present invention, it is intended that 
the amino acid sequence of the subject polypeptide is identical to the query sequence 
except that the subject polypeptide sequence may include up to five amino acid 
alterations per each 100 amino acids of the query amino acid sequence. In other 
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words, to obtain a polypeptide having an amino acid sequence at least 95% identical 
to a query amino acid sequence, up to 5% of the amino acid residues in the subject 
sequence may be inserted, deleted, (indels) or substituted with another amino acid. 
These alterations of the reference sequence may occur at the amino or carboxy 
terminal positions of the reference amino acid sequence or anywhere between those 
terminal positions, interspersed either individually among residues in the reference 
sequence or in one or more contiguous groups within the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 
90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
between a query sequence (a sequence of the present invention) and a subject 
sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. App. 
Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 
global sequence alignment is in percent identity. Preferred parameters used in a 
FASTDB amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch 
Penalty=l, Joining Penalty=20. Randomization Group Length=0. Cutoff Score=l, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to the results. This is because the FASTDB program does not account for N- 
and C-terminal truncations of the subject sequence when calculating global percent 
identity. For subject sequences truncated at the N- and C-termini, relative to the 
query sequence, the percent identity is corrected by calculating the number of residues 
of the query sequence that are N- and C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
bases of the query sequence. Whether a residue is matched/aligned is determined by 
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results of the FASTDB sequence alignment. This percentage is then subtracted from 
the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity score. This final percent identity score 
is what is used for the purposes of the present invention. Only residues to the N- and 
C-termini of the subject sequence, which are not matched/aligned with the query 
sequence, are considered for the purposes of manually adjusting the percent identity 
score. That is, only query residue positions outside the farthest N- and C-terminal 
residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query sequence to determine percent identity. The deletion occurs at the N- 
terminus of the subject sequence and therefore, the FASTDB alignment does not 
show a matching/alignment of the first 10 residues at the N-terminus. The 10 
unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total number of residues in the query sequence) so 10% is 
subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 
90%. In another example, a 90 residue subject sequence is compared with a 100 
residue query sequence. This time the deletions are internal deletions so there are no 
residues at the N- or C-termini of the subject sequence which are not matched/aligned 
with the query. In this case the percent identity calculated by FASTDB is not 
manually corrected. Once again, only residue positions outside the N- and C-terminal 
ends of the subject sequence, as displayed in the FASTDB alignment, which are not 
matched/aligned with the query sequnce are manually corrected for. No other manual 
corrections are to made for the purposes of the present invention. 

The variants may contain alterations in the coding regions, non-coding 
regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter 
the properties or activities of the encoded polypeptide. Nucleotide variants produced 
by silent substitutions due to the degeneracy of the genetic code are preferred. 
Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
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for a variety of reasons, e.g., to optimize codon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
organism. (Genes II. Lewin, B., ed.. John Wiley & Sons, New York (1985).) These 
allelic variants can vary at either the polynucleotide and/or polypeptide level and are 
included in the present invention. Alternatively, non-naturally occurring variants ma> 
be produced by mutagenesis techniques or by direct synthesis. 

Using known methods of protein engineering and recombinant DNA 
technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-terminus or C-terminus of the secreted protein without substantial 
loss of biological function. The authors of Ron et ah, J. Biol. Chem. 268: 2984-2988 
(1993), reported variant KGF proteins having heparin binding activity even after 
deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from 
the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological 
activity similar to that of the naturally occurring protein. For example, Gayle and 
coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every 
possible amino acid position. The investigators found that "[m]ost of the molecule 
could be altered with little effect on either [binding or biological activity]." (See, 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,500 
nucleotide sequences examined, produced a protein that significantly differed in 
activity from wild-type. 
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Furthermore, even if deleting one or more amino acids from the N-terminus or 
C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of 
a deletion variant to induce and/or to bind antibodies which recognize the secreted 
form will likely be retained when less than the majority of the residues of the secreted 
form are removed from the N-terminus or C-terminus. Whether a particular 
polypeptide lacking N- or C-terminal residues of a protein retains such immunogenic 
activities can readily be determined by routine methods described herein and 
otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show 
substantial biological activity. Such variants include deletions, insertions, 
inversions, repeats, and substitutions selected according to general rules known in the 
art so as have little effect on activity. For example, guidance concerning how to make 
phenotypically silent amino acid substitutions is provided in Bowie et al., Science 
247:1306-1310 (1990), wherein the authors indicate that there are two main strategies 
for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 
substitution could be modified while still maintaining biological activity of the 
protein. 

The second strategy uses genetic engineering to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
of single alanine mutations at every residue in the molecule) can be used. 
(Cunningham and Wells, Science 244:1081-1085 (1989).) The resulting mutant 
molecules can then be tested for biological activity. 
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As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate which 
amino acid changes are likely to be permissive at certain amino acid positions in the 
protein. For example, most buried (within the tertiary structure of the protein) amino 
5 acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conservative amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and 
He; replacement of the hydroxyl residues Ser and Thr; replacement of the acidic 
residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of 
10 the basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, 
and Tip, and replacement of the small-sized amino acids Ala, Ser, Thr, Met. and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 
where the substituted amino acid residues may or may not be one encoded by the 
15 genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide with another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide with additional amino 
acids, such as, for example, an IgG Fc fusion region peptide, or leader or secretory 
20 sequence, or a sequence facilitating purification. Such variant polypeptides are 

deemed to be within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of 
charged amino acids with other charged or neutral amino acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of 
25 pharmaceutical formulations both reduces activity and increases clearance due to the 
aggregate's immunogenic activity. (Pinckard et al., Clin. Exp. Immunol. 2:331-340 
(1967); Robbins et al., Diabetes 36: 838-845 (1987); Cleland et al.. Crit. Rev. 
Therapeutic Drug Carrier Systems 10:307-377 (1993).) 

A further embodiment of the invention relates to a polypeptide which 
30 comprises the amino acid sequence of the present invention having an amino acid 
sequence which contains at least one amino acid substitution, but not more than 50 
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amino acid substitutions, even more preferably, not more than 40 amino acid 
substitutions, still more preferably, not more than 30 amino acid substitutions, and 
still even more preferably, not more than 20 amino acid substitutions. Of course, in 
order of ever-increasing preference, it is highly preferable for a peptide or polypeptide 
to have an amino acid sequence which comprises the amino acid sequence of the 
present invention, which contains at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 
2 or 1 amino acid substitutions. In specific embodiments, the number of additions, 
substitutions, and/or deletions in the amino acid sequence of the present invention or 
fragments thereof (e.g., the mature form and/or other fragments described herein), is 
1-5, 5-10. 5-25. 5-50, 10-50 or 50-150, conservative amino acid substitutions are 
preferable. 

Polynucleotide and Poly peptide Frag ments 

The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 

In the present invention, a "polynucleotide fragment" refers to a short 
polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encoding the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a portion of a polynucleotide sequence encoding the polypeptide of SEQ 
ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about 20 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length," for 
example, is intended to include 20 or more contiguous bases from the cDNA 
sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this context "about" includes the particularly recited value, a value larger 
or smaller by several (5, 4, 3, 2, or 1 ) nucleotides, at either terminus or at both 
termini. These nucleotide fragments have uses that include, but are not limited to, as 
diagnostic probes and primers as discussed herein. Of course, larger fragments (e.g., 
50, 150, 500, 600, 2000 nucleotides) are preferred. 
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Moreover, representative examples of polynucleotide fragments of the 
invention, include, for example, fragments comprising, or alternatively consisting of, 
a sequence from about nucleotide number 1-50, 51-100, 101-150, 151-200. 201-250, 
251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 651-700. 701-750, 
751-800, 800-850, 851-900, 901- 950, 951-1000, 1001-1050, 1051-1 100, 1 101-1 150, 
1151-1200, 1201-1250, 1251-1300. 1301-1350, 1351-1400. 1401-1450, 1451-1500, 
1501-1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 
1851-1900, 1901-1950, 1951-2000, or 2001 to the end ofSEQ ID NO:X, or the 
complementary strand thereto, or the cDNA contained in a deposited clone. In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
by several (5, 4, 3, 2, or 1 ) nucleotides, at either terminus or at both termini. 
Preferably, these fragments encode a polypeptide which has biological activity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to these nucleic acid molecules under 
stringent hybridization conditions or lower stringency conditions are also 
encompassed by the invention, as are polypeptides encoded by these polynucleotides. 

In the present invention, a "polypeptide fragment" refers to an amino acid 
sequence which is a portion of that contained in SEQ ID NO:Y or encoded by the 
cDNA contained in a deposited clone. Protein (polypeptide) fragments may be "free- 
standing," or comprised within a larger polypeptide of which the fragment forms a 
part or region, most preferably as a single continuous region. Representative 
examples of polypeptide fragments of the invention, include, for example, fragments 
comprising, or alternatively consisting of, from about amino acid number 1-20, 21-40. 
41-60,61-80.81-100, 102-120, 121-140. 141-160. or 161 to the end of the coding 
region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120, 130, 140, or 150 amino acids in length. In this context "about" 
includes the particularly recited ranges or values, and ranges or values larger or 
smaller by several (5. 4. 3, 2, or 1) amino acids, at either extreme or at both extremes. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
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the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
5 deleted from the carboxy terminus of the secreted protein or mature form. 

Furthermore, any combination of the above amino and carboxy terminus deletions are 
preferred. Similarly, polynucleotides encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide fragments characterized by 
10 structural or functional domains, such as fragments that comprise alpha-helix and 

alpha-helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, 
surface-forming regions, substrate binding region, and high antigenic index regions. 
1 5 Polypeptide fragments of SEQ ID NO: Y falling within conserved domains are 
specifically contemplated by the present invention. Moreover, polynucleotides 
encoding these domains are also contemplated. 

Other preferred polypeptide fragments are biologically active fragments. 
Biologically active fragments are those exhibiting activity similar, but not necessarily 
20 identical, to an activity of the polypeptide of the present invention. The biological 
activity of the fragments may include an improved desired activity, or a decreased 
undesirable activity. Polynucleotides encoding these polypeptide fragments are also 
encompassed by the invention. 

Preferably, the polynucleotide fragments of the invention encode a 
25 polypeptide which demonstrates a functional activity. By a polypeptide 

demonstrating a "functional activity" is meant, a polypeptide capable of displaying 
one or more known functional activities associated with a full-length (complete) 
polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with a 
30 polypeptide of the invention for binding) to an antibody to the polypeptide of the 

invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
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of the invention), ability to form multimers with polypeptides of the invention, and 
ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind 
or compete with full-length polypeptide of the invention for binding to an antibody of 
the polypeptide of the invention, various immunoassays known in the art can be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric assays, gel diffusion 
precipitation reactions, immunodiffusion assays, in situ immunoassays (using 
colloidal gold, enzyme or radioisotope labels, for example), western blots, 
precipitation reactions, agglutination assays (e.g., gel agglutination assays, 
hemagglutination assays), complement fixation assays, immunofluorescence assays, 
protein A assays, and immunoelectrophoresis assays, etc. In one embodiment, 
antibody binding is detected by detecting a label on the primary antibody. In another 
embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary 
antibody is labeled. Many means are known in the art for detecting binding in an 
immunoassay and are within the scope of the present invention. 

In another embodiment, where a ligand for a polypeptide of the invention 
identified, or the ability of a polypeptide fragment, variant or derivative of the 
invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example, reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E.. et al., 1995, Microbiol. Rev. 59:94-123. In another 
embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. 

In addition, assays described herein (see Examples) and otherwise known in 
the art may routinely be applied to measure the ability of polypeptides of the 
invention and fragments, variants derivatives and analogs thereof to elicit related 
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biological activity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
of the invention. 

Epitopes and Antibodies 

The present invention encompasses polypeptides comprising, or alternatively 
consisting of, an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO:Y, or an epitope of the polypeptide sequence encoded by a polynucleotide 
sequence contained in ATCC deposit No. Z or encoded by a polynucleotide that 
hybridizes to the complement of the sequence of SEQ ID NO:X or contained in 
ATCC deposit No. Z under stringent hybridization conditions or lower stringency 
hybridization conditions as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the 
invention (such as, for example, the sequence disclosed in SEQ ID NO:X), 
polynucleotide sequences of the complementary strand of a polynucleotide sequence 
encoding an epitope of the invention, and polynucleotide sequences which hybridize 
to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes." as used herein, refers to portions of a polypeptide having 
antigenic or immunogenic activity in an animal, preferably a mammal, and most 
preferably in a human. In a preferred embodiment, the present invention 
encompasses a polypeptide comprising an epitope, as well as the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as used herein, is defined as 
a portion of a protein that elicits an antibody response in an animal, as determined by 
any method known in the art, for example, by the methods for generating antibodies 
described infra. (See. for example, Geysen et al., Proc. Natl. Acad. Sci. USA 
81:3998- 4002 (1983)). The term "antigenic epitope," as used herein, is defined as a 
portion of a protein to which an antibody can immunospecifically bind its antigen as 
determined by any method well known in the art, for example, by the immunoassays 
described herein. Immunospecific binding excludes non-specific binding but does not 
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necessarily exclude cross- reactivity with other antigens. Antigenic epitopes need not 
necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional 
means. (See, e.g.. Houghten, Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985), 
further described in U.S. Patent No. 4,63 1,21 1). 

In the present invention, antigenic epitopes preferably contain a sequence of at 
least 4, at least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, 
at least 1 1, at least 12, at least 13, at least 14, at least 15, at least 20, at least 25, at 
least 30, at least 40, at least 50, and, most preferably, between about 15 to about 30 
amino acids. Preferred polypeptides comprising immunogenic or antigenic epitopes 
are at least 10, 15, 20, 25, 30, 35. 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, or 100 
amino acid residues in length. Additional non-exclusive preferred antigenic epitopes 
include the antigenic epitopes disclosed herein, as well as.portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred antigenic epitopes include the antigenic 
epitopes disclosed herein, as well as any combination of two, three, four, five or more 
of these antigenic epitopes. Antigenic epitopes can be used as the target molecules in 
immunoassays. (See, for instance, Wilson et al., Cell 37:767-778 (1984); Sutcliffe et 
al., Science 219:660-666 (1983)). 

Similarly, immunogenic epitopes can be used, for example, to induce 
antibodies according to methods well known in the art. (See, for instance, Sutcliffe 
et al., supra; Wilson et al., supra; Chow et al, Proc. Natl. Acad. Sci. USA 82:910- 
914;andBittleetal.. J. Gen. Virol. 66:2347-2354(1985). Preferred immunogenic 
epitopes include the immunogenic epitopes disclosed herein, as well as any 
combination of two, three, four, five or more of these immunogenic epitopes. The 
polypeptides comprising one or more immunogenic epitopes may be presented for 
eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 
length (at least about 25 amino acids), the polypeptide may be presented without a 
carrier. However, immunogenic epitopes comprising as few as 8 to 10 amino acids 



WO 00/58495 



PCT/US00/07661 



78 

have been shown to be sufficient to raise antibodies capable of binding to, at the very 
least, linear epitopes in a denatured polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce 
antibodies according to methods well known in the art including, but not limited to, 
in vivo immunization, in vitro immunization, and phage display methods. See, e.g., 
Sutcliffe et al., supra; Wilson et al., supra, and Bittle et al., J. Gen. Virol., 66:2347- 
2354 (1985). If in vivo immunization is used, animals may be immunized with free 
peptide: however, anti-peptide antibody titer may be boosted by coupling the peptide 
to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) or tetanus 
toxoid. For instance, peptides containing cysteine residues may be coupled to a 
carrier using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), 
while other peptides may be coupled to carriers using a more general linking agent 
such as glutaraldehyde. Animals such as rabbits, rats and mice are immunized with 
either free or carrier- coupled peptides, for instance, by intraperitoneal and/or 
intradermal injection of emulsions containing about 100 ug of peptide or carrier 
protein and Freund's adjuvant or any other adjuvant known for stimulating an 
immune response. Several booster injections may be needed, for instance, at 
intervals of about two weeks, to provide a useful titer of anti-peptide antibody which 
can be detected, for example, by ELISA assay using free peptide adsorbed to a solid 
surface. The titer of anti-peptide antibodies in serum from an immunized animal may 
be increased by selection of anti-peptide antibodies, for instance, by adsorption to the 
peptide on a solid support and elution of the selected antibodies according to methods 
well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the 
polypeptides of the present invention comprising an immunogenic or antigenic 
epitope can be fused to other polypeptide sequences. For example, the polypeptides 
of the present invention may be fused with the constant domain of immunoglobulins 
(IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof) resulting in chimeric polypeptides. Such fusion proteins 
may facilitate purification and may increase half-life in vivo. This has been shown 
for chimeric proteins consisting of the first two domains of the human CD4- 
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polypeptide and various domains of the constant regions of the heavy or light chains 
of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature! 
331:84-86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the 
immune system has been demonstrated for antigens (e.g., insulin) conjugated to an 
5 FcRn binding partner such as IgG or Fc fragments (see, e.g., PCT Publications WO 
96/22024 and WO 99/048 1 3). IgG Fusion proteins that have a disulfide-linked 
dimeric structure due to the IgG portion desulfide bonds have also been found to be 
more efficient in binding and neutralizing other molecules than monomeric 
polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 
10 270:3958-3964 (1995). Nucleic acids encoding the above epitopes can also be 

recombined with a gene of interest as an epitope tag (e.g., the hemagglutinin ("HA") 
tag or flag tag) to aid in detection and purification of the expressed polypeptide. For 
example, a system described by Janknecht et al. allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines (Janknecht et al., 1991, 
15 Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of interest is 

subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine 
residues. The tag serves as a matrix binding domain for the fusion protein. Extracts 
from cells infected with the recombinant vaccinia virus are loaded onto Ni2+ 
20 nitriloacetic acid-agarose column and histidine-tagged proteins can be selectively 
eluted with imidazole-containing buffers. 

Additional fusion proteins of the invention may be generated through the 
techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling 
(collectively referred to as "DNA shuffling"). DNA shuffling may be employed to 
25 modulate the activities of polypeptides of the invention, such methods can be used to 
generate polypeptides with altered activity, as well as agonists and antagonists of the 
polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 5,811,238; 5,830,721; 
5.834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 8:724-33 

(1997) : Harayama. Trends Biotechnol. 16(2):76-82 (1998); Hansson. et al.. J. Mol. 
30 Biol. 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 

(1998) (each of these patents and publications are hereby incorporated by reference in 
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its entirety). In one embodiment, alteration of polynucleotides corresponding to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may be achieved by 
DNA shuffling. DNA shuffling involves the assembly of two or more DNA 
segments by homologous or site-specific recombination to generate variation in the 
polynucleotide sequence. In another embodiment, polynucleotides of the invention, 
or the encoded polypeptides, may be altered by being subjected to random 
mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior 
to recombination. In another embodiment, one or more components, motifs, sections, 
parts, domains, fragments, etc., of a polynucleotide encoding a polypeptide of the 
invention may be recombined with one or more components, motifs, sections, parts, 
domains, fragments, etc. of one or more heterologous molecules. 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen 
receptors (TCR) which immunospecifically bind a polypeptide, polypeptide fragment, 
or variant of SEQ ID NO: Y, and/or an epitope, of the present invention (as 
determined by immunoassays well known in the art for assaying specific antibody- 
antigen binding). Antibodies of the invention include, but are not limited to, 
polyclonal, monoclonal, multispecific, human, humanized or chimeric antibodies, 
single chain antibodies. Fab fragments, F(ab') fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) antibodies (including, e.g., anti-Id 
antibodies to antibodies of the invention), and epitope-binding fragments of any of 
the above. The term "antibody," as used herein, refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, i.e., molecules 
that contain an antigen binding site that immunospecifically binds an antigen. The 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 
IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and IgA2) or subclass 
of immunoglobulin molecule. 

Most preferably the antibodies are human antigen-binding antibody fragments 
of the present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd. 
single-chain Fvs (scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and 
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fragments comprising either a VL or VH domain. Antigen-binding antibody 
fragments, including single-chain antibodies, may comprise the variable region(s) 
alone or in combination with the entirety or a portion of the following: hinge region, 
CHI. CH2, and CH3 domains. Also included in the invention are antigen-binding 
5 fragments also comprising any combination of variable region(s) with a hinge region, 
CHI, CH2, and CH3 domains. The antibodies of the invention may be from any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
chicken. As used herein, "human" antibodies include antibodies having the amino 
10 acid sequence of a human immunoglobulin and include antibodies isolated from 

human immunoglobulin libraries or from animals transgenic for one or more human 
immunoglobulin and that do not express endogenous immunoglobulins, as described 
infra and, for example in, U.S. Patent No. 5,939,598 by Kucherlapati et al. 

The antibodies of the present invention may be monospecific, bispecific, 
1 5 trispecific or of greater multispecificity. Multispecific antibodies may be specific for 
different epitopes of a polypeptide of the present invention or may be specific for both 
a polypeptide of the present invention as well as for a heterologous epitope, such as a 
heterologous polypeptide or solid support material. See, e.g., PCT publications WO 
93/17715; WO 92/08802: WO 91/00360; WO 92/05793; Tutt, et al., J. Immunol. 
20 147:60-69 (1991); U.S. Patent Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; 
5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

Antibodies of the present invention may be described or specified in terms of 
the epitope(s) or portion(s) of a polypeptide of the present invention which they 
recognize or specifically bind. The epitope(s) or polypeptide portion(s) may be 
25 specified as described herein, e.g., by N-terminal and C-terminal positions, by size in 
contiguous amino acid residues, or listed in the Tables and Figures. Antibodies which 
specifically bind any epitope or polypeptide of the present invention may also be 
excluded. Therefore, the present invention includes antibodies that specifically bind 
polypeptides of the present invention, and allows for the exclusion of the same. 
30 Antibodies of the present invention may also be described or specified in 

terms of their cross-reactivity. Antibodies that do not bind any other analog, 
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ortholog, or homolog of a polypeptide of the present invention are included. 
Antibodies that bind polypeptides with at least 95%, at least 90%, at least 85%, at 
least 80%. at least 75%, at least 70%, at least 65%, at least 60%, at least 55%, and at 
least 50% identity (as calculated using methods known in the art and described 
herein) to a polypeptide of the present invention are also included in the present 
invention. In specific embodiments, antibodies of the present invention cross-react 
with murine, rat and/or rabbit homologs of human proteins and the corresponding 
epitopes thereof. Antibodies that do not bind polypeptides with less than 95%, less 
than 90%, less than 85%, less than 80%, less than 75%. less than 70%, less than 65%, 
less than 60%, less than 55%, and less than 50% identity (as calculated using 
methods known in the art and described herein) to a polypeptide of the present 
invention are also included in the present invention. In a specific embodiment, the 
above-described cross-reactivity is with respect to any single specific antigenic or 
immunogenic polypeptide, or combination(s) of 2, 3, 4, 5, or more of the specific 
antigenic and/or immunogenic polypeptides disclosed herein. Further included in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 
may also be described or specified in terms of their binding affinity to a polypeptide 
of the invention. Preferred binding affinities include those with a dissociation 
constant or Kd less than 5 X 10' 2 M, 10' 2 M, 5 X 10" 3 M, 10 3 M, 5 X 10 4 M, 10" 4 M, 5 
X 10" 5 M, lO" 5 M, 5 X lO" 6 M, 10" 6 M, 5 X 10" 7 M, 10 7 M, 5 X 10" 8 M, 10" 8 M, 5 X 10" 9 
M, 10" 9 M, 5 X 10-'°M, lO" 10 M, 5 X 10" M, 10 " M, 5 X 10"' 2 M, 1012 M, 5 X 10 13 
M, 10 13 M, 5 X 10 14 M, 10 14 M. 5 X 10 15 M, or 10 15 M. 

The invention also provides antibodies that competitively inhibit binding of an 
antibody to an epitope of the invention as determined by any method known in the art 
for determining competitive binding, for example, the immunoassays described 
herein. In preferred embodiments, the antibody competitively inhibits binding to the 
epitope by at least 95%, at least 90%. at least 85 %, at least 80%, at least 75%, at least 
70%, at least 60%, or at least 50%. 
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Antibodies of the present invention may act as agonists or antagonists of the 
polypeptides of the present invention. For example, the present invention includes 
antibodies which disrupt the receptor/ligand interactions with the polypeptides of the 
invention either partially or fully. Preferrably, antibodies of the present invention 
bind an antigenic epitope disclosed herein, or a portion thereof. The invention 
features both receptor-specific antibodies and ligand-specific antibodies. The 
invention also features receptor-specific antibodies which do not prevent ligand 
binding but prevent receptor activation. Receptor activation (i.e., signaling) may be 
determined by techniques described herein or otherwise known in the art. For 
example, receptor activation can be determined by detecting the phosphorylation 
(e.g., tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
or receptor activity by at least 95%, at least 90%, at least 85%, at least 80%, at least 
75%, at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody. 

The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ligand complex, and, preferably, do not specifically recognize the unbound 
receptor or the unbound ligand. Likewise, included in the invention are neutralizing 
antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
well as antibodies which bind the ligand, thereby preventing receptor activation, but 
do not prevent the ligand from binding the receptor. Further included in the invention 
are antibodies which activate the receptor. These antibodies may act as receptor 
agonists, i.e., potentiate or activate either all or a subset of the biological activities of 
the ligand-mediated receptor activation, for example, by inducing dimerization of the 
receptor. The antibodies may be specified as agonists, antagonists or inverse agonists 
for biological activities comprising the specific biological activities of the peptides of 
the invention disclosed herein. The above antibody agonists can be made using 
methods known in the art. See, e.g., PCT publication WO 96/40281 ; U.S. Patent No. 
5.81 1,097: Deng et al., Blood 92(6):1981-1988 (1998); Chen et al., Cancer Res. 
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58(16):3668-3678 (1998); Harrop et al.. J. Immunol. 161(4): 1786-1794 (1998); Zhu 
et al., Cancer Res. 58(15):3209-3214 (1998); Yoon et al., J. Immunol. 160(7):3170- 
3179 (1998); Prat et al., J. Cell. Sci. 1 1 l(Pt2):237-247 (1998); Pitard et al., J. 
Immunol. Methods 205(2): 177- 190 (1997); Liautard et al., Cytokine 9(4):233-241 
(1997); Carlson et al., J. Biol. Chem. 272(17): 1 1295-1 1301 (1997); Taryman et al., 
Neuron 14(4):755-762 ( 1995); Muller et al., Structure 6(9): 1 153-1 167 (1998); 
Bartunek et al., Cytokine 8(1): 14-20 (1996) (which are all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
levels of the polypeptides of the present invention in biological samples. See, e.g., 
Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
Press, 2nd ed. 1988) (incorporated by reference herein in its entirety). 

As discussed in more detail below, the antibodies of the present invention may 
be used either alone or in combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
polypeptides or other compositions. For example, antibodies of the present invention 
may be recombinantly fused or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, 
radionuclides, or toxins. See, e.g., PCT publications WO 92/08495; WO 91/14438; 
WO 89/12624; U.S. Patent No. 5,314,995; and EP 396,387. 

The antibodies of the invention include derivatives that are modified, i.e, by 
the covalent attachment of any type of molecule to the antibody such that covalent 
attachment does not prevent the antibody from generating an anti-idiotypic response. 
For example, but not by way of limitation, the antibody derivatives include 
antibodies that have been modified, e.g., by glycosylation. acetylation, pegylation, 
phosphylation, amidation, derivatization by known protecting/blocking groups, 
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. Any of 



WO 00/58495 



PCT/US00/07661 



85 

numerous chemical modifications may be carried out by known techniques, 
including, but not limited to specific chemical cleavage, acetylation. formylation, 
metabolic synthesis of tunicamycin, etc. Additionally, the derivative may contain 
one or more non-classical amino acids. 

The antibodies of the present invention may be generated by any suitable 
method known in the art. Polyclonal antibodies to an antigen-of- interest can be 
produced by various procedures well known in the art. For example, a polypeptide of 
the invention can be administered to various host animals including, but not limited 
to, rabbits, mice, rats, etc. to induce the production of sera containing polyclonal 
antibodies specific for the antigen. Various adjuvants may be used to increase the 
immunological response, depending on the host species, and include but are not 
limited to, Freund's (complete and incomplete), mineral gels such as aluminum 
hydroxide, surface active substances such as lysolecithin, pluronic polyols, 
polyanions, peptides, oil emulsions, keyhole limpet hemocyanins, dinitrophenol, and 
potentially useful human adjuvants such as BCG (bacille Calmette-Guerin) and 
corynebacterium parvum. Such adjuvants are also well known in the art. 

Monoclonal antibodies can be prepared using a wide variety of techniques 
known in the art including the use of hybridoma, recombinant, and phage display 
technologies, or a combination thereof. For example, monoclonal antibodies can be 
produced using hybridoma techniques including those known in the art and taught, 
for example, in Harlow et ah, Antibodies: A Laboratory Manual, (Cold Spring Harbor 
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in: Monoclonal Antibodies and 
T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references incorporated by 
reference in their entireties). The term "monoclonal antibody" as used herein is not 
limited to antibodies produced through hybridoma technology. The term 
"monoclonal antibody" refers to an antibody that is derived from a single clone, 
including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced. 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 
Examples (e.g.. Example 16). In a non-limiting example, mice can be immunized 
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with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in 
the mouse serum, the mouse spleen is harvested and splenocytes isolated. The 
splenocytes are then fused by well known techniques to any suitable myeloma cells, 
for example cells from cell line SP20 available from the ATCC. Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods known in the art for cells that secrete antibodies capable of binding a 
polypeptide of the invention. Ascites fluid, which generally contains high levels of 
antibodies, can be generated by immunizing mice with positive hybridoma clones. 

Accordingly, the present invention provides methods of generating 
monoclonal antibodies as well as antibodies produced by the method comprising 
culturing a hybridoma cell secreting an antibody of the invention wherein, preferably, 
the hybridoma is generated by fusing splenocytes isolated from a mouse immunized 
with an antigen of the invention with myeloma cells and then screening the 
hybridomas resulting from the fusion for hybridoma clones that secrete an antibody 
able to bind a polypeptide of the invention. 

Antibody fragments which recognize specific epitopes may be generated by 
known techniques. For example, Fab and F(ab')2 fragments of the invention may be 
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such 
as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 fragments). 
F(ab')2 fragments contain the variable region, the light chain constant region and the 
CHI domain of the heavy chain. 

For example, the antibodies of the present invention can also be generated 
using various phage display methods known in the art. In phage display methods, 
functional antibody domains are displayed on the surface of phage particles which 
carry the polynucleotide sequences encoding them. In a particular embodiment, such 
phage can be utilized to display antigen binding domains expressed from a repertoire 
or combinatorial antibody library (e.g., human or murine). Phage expressing an 
antigen binding domain that binds the antigen of interest can be selected or identified 
with antigen, e.g., using labeled antigen or antigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage 
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including fd and M13 binding domains expressed from phage with Fab, Fv or 
disulfide stabilized Fv antibody domains recombinantly fused to either the phage 
gene III or gene VIII protein. Examples of phage display methods that can be used to 
make the antibodies of the present invention include those disclosed in Brinkman et 
al., J. Immunol. Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 
184:177-186 (1995); Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic 
et al., Gene 187 9-18 (1997); Burton et al., Advances in Immunology 57:191-280 
(1994); PCT application No. PCT/GB91/01 134; PCT publications WO 90/02809; 
WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO 
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717: 
5,427,908; 5,750.753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 
5,658,727: 5,733,743 and 5,969,108; each of which is incorporated herein by 
reference in its entirety. 

As described in the above references, after phage selection, the antibody 
coding regions from the phage can be isolated and used to generate whole antibodies, 
including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
yeast, and bacteria, e.g., as described in detail below. For example, techniques to 
recombinantly produce Fab, Fab' and F(ab')2 fragments can also be employed using 
methods known in the art such as those disclosed in PCT publication WO 92/22324; 
Mullinax et al., BioTechniques 12(6):864-869 (1992); and Sawai et al., AJRI 34:26- 
34 (1995); and Better et al., Science 240:1041-1043 (1988) (said references 
incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Fvs and 
antibodies include those described in U.S. Patents 4,946,778 and 5,258,498; Huston 
et al., Methods in Enzymology 203:46-88 (1991); Shu et al., PNAS 90:7995-7999 
(1993); and Skerraetal., Science 240:1038-1040 (1988). For some uses, including 
in vivo use of antibodies in humans and in vitro detection assays, it may be preferable 
to use chimeric, humanized, or human antibodies. A chimeric antibody is a molecule 
in which different portions of the antibody are derived from different animal species, 
such as antibodies having a variable region derived from a murine monoclonal 



WO 00/58495 



PCT/US00/07661 



88 

antibody and a human immunoglobulin constant region. Methods for producing 
chimeric antibodies are known in the art. See e.g., Morrison. Science 229:1202 
(1985); Oi et al., BioTechniques 4:214 (1986); Gillies et al., (1989) J. Immunol. 
Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816.567; and 4,816397. which 
are incorporated herein by reference in their entirety. Humanized antibodies are 
antibody molecules from non-human species antibody that binds the desired antigen 
having one or more complementarity determining regions (CDRs) from the non- 
human species and a framework regions from a human immunoglobulin molecule. 
Often, framework residues in the human framework regions will be substituted with 
the corresponding residue from the CDR donor antibody to alter, preferably improve, 
antigen binding. These framework substitutions are identified by methods well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
Queen et al., U.S. Patent No. 5,585,089; Riechmann et al., Nature 332:323 (1988), 
which are incorporated herein by reference in their entireties.) Antibodies can be 
humanized using a variety of techniques known in the art including, for example, 
CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos. 
5,225,539: 5,530,101; and 5,585,089), veneering or resurfacing (EP 592,106: EP 
519,596; Padlan, Molecular Immunology 28(4/5):489-498 (1991); Studnicka et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et al., PNAS 91:969-973 (1994)), 
and chain shuffling (U.S. Patent No. 5,565,332). 

Completely human antibodies are particularly desirable for therapeutic 
treatment of human patients. Human antibodies can be made by a variety of methods 
known in the art including phage display methods described above using antibody 
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos. 
4,444,887 and 4,716.1 1 1; and PCT publications WO 98/46645, WO 98/50433, WO 
98/24893, WO 98/16654. WO 96/34096, WO 96/33735, and WO 91/10741; each of 
which is incorporated herein by reference in its entirety. 

Human antibodies can also be produced using transgenic mice which are 
incapable of expressing functional endogenous immunoglobulins, but which can 
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express human immunoglobulin genes. For example, the human heavy and light 
chain immunoglobulin gene complexes may be introduced randomly or by 
homologous recombination into mouse embryonic stem cells. Alternatively, the 
human variable region, constant region, and diversity region may be introduced into 
5 mouse embryonic stem cells in addition to the human heavy and light chain genes. 
The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
10 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide of the invention. 
Monoclonal antibodies directed against the antigen can be obtained from the 
15 immunized, transgenic mice using conventional hybridoma technology. The human 
immunoglobulin transgenes harbored by the transgenic mice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, using such a technique, it is possible to produce therapeutically useful IgG, IgA, 
IgM and IgE antibodies. For an overview of this technology for producing human 
antibodies, see Lonberg and Huszar, Int. Rev. Immunol. 13:65-93 (1995). For a 
detailed discussion of this technology for producing human antibodies and human 
monoclonal antibodies and protocols for producing such antibodies, see, e.g., PCT 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European 
Patent No. 0 598 877; U.S. Patent Nos. 5,413,923; 5,625,126; 5,633,425; 5,569,825; 
5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are 
incorporated by reference herein in their entirety. In addition, companies such as 
Abgenix, Inc. (Freemont, CA) and Genpharm (San Jose, CA) can be engaged to 
provide human antibodies directed against a selected antigen using technology similar 
to that described above. 

Completely human antibodies which recognize a selected epitope can be 
generated using a technique referred to as "guided selection." In this approach a 
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selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
al., Bio/technology 12:899-903 (1988)). 

Further, antibodies to the polypeptides of the invention can, in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic" polypeptides of the invention using 
techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 
FASEB J. 7(5):437-444; (1989) and Nissinoff, J. Immunol. 147(8):2429-2438 
(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
multimerization and/or binding of a polypeptide of the invention to a ligand can be 

10 used to generate anti-idiotypes that "mimic" the polypeptide multimerization and/or 
binding domain and, as a consequence, bind to and neutralize polypeptide and/or its 
ligand. Such neutralizing anti-idiotypes or Fab fragments of such anti-idiotypes can 
be used in therapeutic regimens to neutralize polypeptide ligand. For example, such 
anti-idiotypic antibodies can be used to bind a polypeptide of the invention and/or to 

15 bind its ligands/receptors, and thereby block its biological activity. 

Polynucleotides Fnr pding Antibodies 

The invention further provides polynucleotides comprising a nucleotide 
sequence encoding an antibody of the invention and fragments thereof. The 

20 invention also encompasses polynucleotides that hybridize under stringent or lower 
stringency hybridization conditions, e.g., as defined supra, to polynucleotides that 
encode an antibody, preferably, that specifically binds to a polypeptide of the 
invention, preferably, an antibody that binds to a polypeptide having the amino acid 
sequence of SEQ ID NO:Y. 

25 The polynucleotides may be obtained, and the nucleotide sequence of the 

polynucleotides determined, by any method known in the art. For example, if the 
nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
may be assembled from chemically synthesized oligonucleotides (e.g., as described 
in Kutmeier et al.. BioTechniques 17:242 (1994)), which, briefly, involves the 

30 synthesis of overlapping oligonucleotides containing portions of the sequence 
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encoding the antibody, annealing and ligating of those oligonucleotides, and then 
amplification of the ligated oligonucleotides by PCR. 

Alternatively, a polynucleotide encoding an antibody may be generated from 
nucleic acid from a suitable source. If a clone containing a nucleic acid encoding a 
5 particular antibody is not available, but the sequence of the antibody molecule is 

known, a nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
generated from, or nucleic acid, preferably poly A+ RNA, isolated from, any tissue 
or cells expressing the antibody, such as hybridoma cells selected to express an 

10 antibody of the invention) by PCR amplification using synthetic primers hybridizable 
to the 3' and 5' ends of the sequence or by cloning using an oligonucleotide probe 
specific for the particular gene sequence to identify, e.g., a cDNA clone from a 
cDNA library that encodes the antibody. Amplified nucleic acids generated by PCR 
may then be cloned into replicable cloning vectors using any method well known in 

15 the art. 

Once the nucleotide sequence and corresponding amino acid sequence of the 
antibody is determined, the nucleotide sequence of the antibody may be manipulated 
using methods well known in the art for the manipulation of nucleotide sequences, 
e.g., recombinant DNA techniques, site directed mutagenesis, PCR, etc. (see, for 

20 example, the techniques described in Sambrook et ah, 1 990, Molecular Cloning, A 
Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, 
NY and Ausubel et al., eds., 1998, Current Protocols in Molecular Biology, John 
Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 

25 example to create amino acid substitutions, deletions, and/or insertions. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
chain variable domains may be inspected to identify the sequences of the 
complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g., by comparison to known amino acid sequences of other heavy and lieht 

30 chain variable regions to determine the regions of sequence hypervariability. Using 
routine recombinant DNA techniques, one or more of the CDRs may be inserted 
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within framework regions, e.g., into human framework regions to humanize a non- 
human antibody, as described supra. The framework regions may be naturally 
occurring or consensus framework regions, and preferably human framework regions 
(see, e.g., Chothia et al.. J. Mol. Biol. 278: 457-479 (1998) for a listing of human 
framework regions). Preferably, the polynucleotide generated by the combination of 
the framework regions and CDRs encodes an antibody that specifically binds a 
polypeptide of the invention. Preferably, as discussed supra, one or more amino acid 
substitutions may be made within the framework regions, and, preferably, the amino 
acid substitutions improve binding of the antibody to its antigen. Additionally, such 
methods may be used to make amino acid substitutions or deletions of one or more 
variable region cysteine residues participating in an intrachain disulfide bond to 
generate antibody molecules lacking one or more intrachain disulfide bonds. Other 
alterations to the polynucleotide are encompassed by the present invention and within 
the skill of the art. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al., Proc. Natl. Acad. Sci. 81:851-855 (1984); Neuberger et al., Nature 
312:604-608 (1984); Takeda et al., Nature 314:452-454 (1985)) by splicing genes 
from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant region, e.g., humanized 
antibodies. 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No. 4,946,778; Bird, Science 242:423- 42 (1988); Huston et 
al., Proc. Natl. Acad. Sci. USA 85:5879-5883 (1988); and Ward et al., Nature 
334:544-54 (1989)) can be adapted to produce single chain antibodies. Single chain 
antibodies are formed by linking the heavy and light chain fragments of the Fv region 
via an amino acid bridge, resulting in a single chain polypeptide. Techniques for the 
assembly of functional Fv fragments in E. coli may also be used (Skerra et al., 
Science 242:1038- 1041 (1988)). 
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Methods of Producing Antibodies 

The antibodies of the invention can be produced by any method known in the 
art for the synthesis of antibodies, in particular, by chemical synthesis or preferably, 
by recombinant expression techniques. 

Recombinant expression of an antibody of the invention, or fragment, 
derivative or analog thereof, (e.g., a heavy or light chain of an antibody of the 
invention or a single chain antibody of the invention), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody. Once a 
polynucleotide encoding an antibody molecule or a heavy or light chain of an 
antibody, or portion thereof (preferably containing the heavy or light chain variable 
domain), of the invention has been obtained, the vector for the production of the 
antibody molecule may be produced by recombinant DNA technology using 
techniques well known in the art. Thus, methods for preparing a protein by 
expressing a polynucleotide containing an antibody encoding nucleotide sequence are 
described herein. Methods which are well known to those skilled in the art can be 
used to construct expression vectors containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, 
for example, in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
genetic recombination. The invention, thus, provides replicable vectors comprising a 
nucleotide sequence encoding an antibody molecule of the invention, or a heavy or 
light chain thereof, or a heavy or light chain variable domain, operably linked to a 
promoter. Such vectors may include the nucleotide sequence encoding the constant 
region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT 
Publication WO 89/01036; and U.S. Patent No. 5,122,464) and the variable domain of 
the antibody may be cloned into such a vector for expression of the entire heavy or 
light chain. 

The expression vector is transferred to a host cell by conventional techniques 
and the transfected cells are then cultured by conventional techniques to produce an 
antibody of the invention. Thus, the invention includes host cells containing a 
polynucleotide encoding an antibody of the invention, or a heavy or light chain 
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thereof, or a single chain antibody of the invention, operably linked to a heterologous 
promoter. In preferred embodiments for the expression of double-chained antibodies, 
vectors encoding both the heavy and light chains may be co-expressed in the host cell 
for expression of the entire immunoglobulin molecule, as detailed below. 
5 A variety of host-expression vector systems may be utilized to express the 

antibody molecules of the invention. Such host-expression systems represent 
vehicles by which the coding sequences of interest may be produced and subsequently 
purified, but also represent cells which may, when transformed or transfected with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
10 invention in situ. These include but are not limited to microorganisms such as 

bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosmid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
15 infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
TMV) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS. CHO, 
20 BHK, 293, 3T3 cells) harboring recombinant expression constructs containing 
promoters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter: the 
vaccinia virus 7.5K promoter). Preferably, bacterial cells such as Escherichia coli, 
and more preferably, eukaryotic cells, especially for the expression of whole 
25 recombinant antibody molecule, are used for the expression of a recombinant 

antibody molecule. For example, mammalian cells such as Chinese hamster ovary 
cells (CHO), in conjunction with a vector such as the major intermediate early gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et al.. Gene 45:101 (1986); Cockett et al.. Bio/Technology 8:2 
30 (1990)). 
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In bacterial systems, a number of expression vectors may be advantageously 
selected depending upon the use intended for the antibody molecule being expressed. 
For example, when a large quantity of such a protein is to be produced, for the 
generation of pharmaceutical compositions of an antibody molecule, vectors which 
5 direct the expression of high levels of fusion protein products that are readily purified 
may be desirable. Such vectors include, but are not limited, to the E. coli expression 
vector pUR278 (Ruther et al., EMBO J. 2: 1791 (1983)), in which the antibody coding 
sequence may be ligated individually into the vector in frame with the lac Z coding 
region so that a fusion protein is produced; pIN vectors (Inouye & Inouye, Nucleic 

10 Acids Res. 13:3101-3109 (1985); Van Heeke & Schuster, J. Biol. Chem. 24:5503- 
5509 (1989)); and the like. pGEX vectors may also be used to express foreign 
polypeptides as fusion proteins with glutathione S-transferase (GST). In general, such 
fusion proteins are soluble and can easily be purified from lysed cells by adsorption 
and binding to matrix glutathione-agarose beads followed by elution in the presence 

15 of free glutathione. The pGEX vectors are designed to include thrombin or factor Xa 
protease cleavage sites so that the cloned target gene product can be released from the 
GST moiety. 

In an insect system, Autographa californica nuclear polyhedrosis virus 
(AcNPV) is used as a vector to express foreign genes. The virus grows in 
20 Spodoptera frugiperda cells. The antibody coding sequence may be cloned 

individually into non-essential regions (for example the polyhedrin gene) of the virus 
and placed under control of an AcNPV promoter (for example the polyhedrin 
promoter). 

In mammalian host cells, a number of viral-based expression systems may be 
25 utilized. In cases where an adenovirus is used as an expression vector, the antibody 
coding sequence of interest may be ligated to an adenovirus transcription/translation 
control complex, e.g.. the late promoter and tripartite leader sequence. This chimeric 
gene may then be inserted in the adenovirus genome by in vitro or in vivo 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
30 E 1 or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk, Proc. Natl. Acad. 
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Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences. These signals include the 
ATG initiation codon and adjacent sequences. Furthermore, the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translational control signals and 
initiation codons can be of a variety of origins, both natural and synthetic. The 
efficiency of expression may be enhanced by the inclusion of appropriate 
transcription enhancer elements, transcription terminators, etc. (see Bittner et al., 
Methods in Enzymol. 153:51-544 (1987)). 

In addition, a host cell strain may be chosen which modulates the expression 
of the inserted sequences, or modifies and processes the gene product in the specific 
fashion desired. Such modifications (e.g., glycosylation) and processing (e.g.. 
cleavage) of protein products may be important for the function of the protein. 
Different host cells have characteristic and specific mechanisms for the post- 
translational processing and modification of proteins and gene products. Appropriate 
cell lines or host systems can be chosen to ensure the correct modification and 
processing of the foreign protein expressed. To this end, eukaryotic host cells which 
possess the cellular machinery for proper processing of the primary transcript, 
glycosylation. and phosphorylation of the gene product may be used. Such 
mammalian host cells include but are not limited to CHO, VERY, BHK, Hela. COS, 
MDCK, 293, 3T3, WI38, and in particular, breast cancer cell lines such as, for 
example, BT483, Hs578T, HTB2, BT20 and T47D, and normal mammary gland cell 
line such as. for example, CRL7030 and Hs578Bst. 

For long-term, high-yield production of recombinant proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
molecule may be engineered. Rather than using expression vectors which contain 
viral origins of replication, host cells can be transformed with DNA controlled by 
appropriate expression control elements (e.g., promoter, enhancer, sequences, 
transcription terminators, polyadenylation sites, etc.), and a selectable marker. 
Following the introduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media, and then are switched to a selective media. 
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The selectable marker in the recombinant plasmid confers resistance to the selection 
and allows cells to stably integrate the plasmid into their chromosomes and grow to 
form foci which in turn can be cloned and expanded into cell lines. This method may 
advantageously be used to engineer cell lines which express the antibody molecule. 
Such engineered cell lines may be particularly useful in screening and evaluation of 
compounds that interact directly or indirectly with the antibody molecule. 

A number of selection systems may be used, including but not limited to the 
herpes simplex virus thymidine kinase (Wigleret al.. Cell 1 1:223 (1977)), 
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski, Proc. Natl. 
Acad. Sci. USA 48:202 (1992)), and adenine phosphoribosyltransferase (Lowy et al.. 
Cell 22:817 (1980)) genes can be employed in tk-, hgprt- or aprt- cells, respectively. 
Also, antimetabolite resistance can be used as the basis of selection for the following 
genes: dhfr, which confers resistance to methotrexate (Wigler et al., Natl. Acad. Sci. 
USA 77:357 (1980); O'Hare et al., Proc. Natl. Acad. Sci. USA 78:1527 (1981)); gpt, 
which confers resistance to mycophenolic acid (Mulligan & Berg, Proc. Natl. Acad. 
Sci. USA 78:2072 (1981)); neo, which confers resistance to the aminoglycoside G- 
418 Clinical Pharmacy 12:488-505; Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TIB TECH 1 1 (5): 155-2 15); and hygro, which confers resistance 
to hygromycin (Santerre et al., Gene 30:147 (1984)). Methods commonly known in 
the art of recombinant DNA technology may be routinely applied to select the desired 
recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and in Chapters 12 and 13, Dracopoli et al. (eds), Current Protocols in 
Human Genetics, John Wiley & Sons, NY (1994); Colberre-Garapin et al., J. Mol. 
Biol. 150: 1 (1981 ), which are incorporated by reference herein in their entireties. 

The expression levels of an antibody molecule can be increased by vector 
amplification (for a review, see Bebbington and Hentschel, The use of vectors based 
on gene amplification for the expression of cloned genes in mammalian cells in DNA 
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cloning, Vol.3. (Academic Press, New York, 1987)). When a marker in the vector 
system expressing antibody is amplifiable, increase in the level of inhibitor present in 
culture of host cell will increase the number of copies of the marker gene. Since the 
amplified region is associated with the antibody gene, production of the antibody will 
also increase (Crouse et al., Mol. Cell. Biol. 3:257 (1983)). 

The host cell may be co-transfected with two expression vectors of the 
invention, the first vector encoding a heavy chain derived polypeptide and the second 
vector encoding a light chain derived polypeptide. The two vectors may contain 
identical selectable markers which enable equal expression of heavy and light chain 
polypeptides. Alternatively, a single vector may be used which encodes, and is 
capable of expressing, both heavy and light chain polypeptides. In such situations, 
the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature 322:52 (1986); Kohler, Proc. Natl. Acad. Sci. 
USA 77:2197 (1980)). The coding sequences for the heavy and light chains may 
comprise cDNA or genomic DNA. 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinantly expressed, it may be purified by any 
method known in the art for purification of an immunoglobulin molecule, for 
example, by chromatography (e.g., ion exchange, affinity, particularly by affinity for 
the specific antigen after Protein A, and sizing column chromatography), 
centrifugation, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or 
fragments thereof can be fused to heterologous polypeptide sequences described 
herein or otherwise known in the art, to facilitate purification. 

The present invention encompasses antibodies recombinantly fused or 
chemically conjugated (including both covalently and non-covalently conjugations) 
to a polypeptide (or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70. 80, 
90 or 100 amino acids of the polypeptide) of the present invention to generate fusion 
proteins. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. The antibodies may be specific for antigens other than polypeptides 
(or portion thereof, preferably at least 10, 20, 30, 40, 50, 60, 70, 80. 90 or 100 amino 
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acids of the polypeptide) of the present invention. For example, antibodies may be 
used to target the polypeptides of the present invention to particular cell types, either 
in vitro or in vivo, by fusing or conjugating the polypeptides of the present invention 
to antibodies specific for particular cell surface receptors. Antibodies fused or 
conjugated to the polypeptides of the present invention may also be used in in vitro 
immunoassays and purification methods using methods known in the art. See e.g., 
Harbor et al., supra, and PCT publication WO 93/21232; EP 439,095; Naramura et 
al., Immunol. Lett. 39:91-99 (1994); U.S. Patent 5,474,981; Gillies et al, PNAS 
89:1428-1432 (1992); Fell et al., J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any 
combination of whole domains or portions thereof. The polypeptides may also be 
fused or conjugated to the above antibody portions to form multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers 
through disulfide bonding between the Fc portions. Higher multimeric forms can be 
made by fusing the polypeptides to portions of IgA and IgM. Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5,359,046; 5,349,053; 
5,447,851; 5,1 12,946; EP 307,434; EP 367,166; PCT publications WO 96/04388; WO 
91/06570: Ashkenazi et al., Proc. Natl. Acad. Sci. USA 88:10535-10539 (1991); 
Zheng et al., J. Immunol. 154:5590-5600 (1995); and Vil et al., Proc. Natl. Acad. Sci. 
USA 89: 1 1337- 1 1341(1992) (said references incorporated by reference in their 
entireties). 

As discussed, supra, the polypeptides corresponding to a polypeptide, 
polypeptide fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to 
the above antibody portions to increase the in vivo half life of the polypeptides or for 
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use in immunoassays using methods known in the art. Further, the polypeptides 
corresponding to SEQ ID NO: Y may be fused or conjugated to the above antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins. (EP 394,827; Trauneckeret al., Nature 331:84-86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody having 
disulfide- linked dimeric structures (due to the IgG) may also be more efficient in 
binding and neutralizing other molecules, than the monomeric secreted protein or 
protein fragment alone. (Fountoulakis et al., J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
232,262). Alternatively, deleting the Fc part after the fusion protein has been 
expressed, detected, and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used as an antigen for 
immunizations. In drug discovery, for example, human proteins, such as hIL-5, have 
been fused with Fc portions for the purpose of high-throughput screening assays to 
identify antagonists of hIL-5. (See, Bennett et al., J. Molecular Recognition 8:52-58 
(1995): Johanson et al.. J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the antibodies or fragments thereof of the present invention can be 
fused to marker sequences, such as a peptide to facilitate purification. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the 
tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 
91311). among others, many of which are commercially available. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, hexa- 
histidine provides for convenient purification of the fusion protein. Other peptide tags 
useful for purification include, but are not limited to, the "HA" tag, which 
corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson 
etal.. Cell 37:767 (1984)) and the "flag" tag. 

The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
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diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
5 prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies, and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereof) or indirectly, through an intermediate (such as, for example, a linker known 

10 in the art) using techniques known in the art. See, for example, U.S. Patent No. 

4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, beta-galactosidase, or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 

15 avidin/biotin; examples of suitable fluorescent materials include umbelliferone, 
fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material 
includes luminol; examples of bioluminescent materials include luciferase, luciferin, 
and aequorin; and examples of suitable radioactive material include 1251. 1311, 1 1 1 In 

20 or99Tc. 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g., a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g., alpha-emitters such as, for example, 213Bi. A cytotoxin 
or cytotoxic agent includes any agent that is detrimental to cells. Examples include 

25 paclitaxol, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicin, doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, mithramycin, actinomycin D, 1- 
dehydrotestosterone, glucocorticoids, procaine, tetracaine, lidocaine, propranolol, and 
puromycin and analogs or homologs thereof. Therapeutic agents include, but are not 

30 limited to. antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, 
cytarabine. 5-fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine. 
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thioepa chlorambucil, melphalan, carmustine (BSNU) and lomustine (CCNU), 
cyclothosphamide. busulfan. dibromomannitol, streptozotocin, mitomycin C. and cis- 
dichlorodiamine platinum (II) (DDP) cisplatin), anthracyclines (e.g., daunorubicin 
(formerly daunomycin) and doxorubicin), antibiotics (e.g., dactinomycin (formerly 
actinomycin), bleomycin, mithramycin, and anthramycin (AMC)), and anti-mitotic 
agents (e.g., vincristine and vinblastine). 

The conjugates of the invention can be used for modifying a given biological 
response, the therapeutic agent or drug moiety is not to be construed as limited to 
classical chemical therapeutic agents. For example, the drug moiety may be a protein 
or polypeptide possessing a desired biological activity. Such proteins may include, 
for example, a toxin such as abrin, ricin A, pseudomonas exotoxin, or diphtheria 
toxin; a protein such as tumor necrosis factor, a-interferon. G-interferon, nerve growth 
factor, platelet derived growth factor, tissue plasminogen activator, an apoptotic 
agent, e.g., TNF-alpha, TNF-beta, AIM I (See, International Publication No. WO 
97/33899), AIM II (See, International Publication No. WO 97/3491 1), Fas Ligand 
(Takahashi etal., Int. Immunol, 6:1567-1574 (1994)), VEGI (See, International 
Publication No. WO 99/23 105), a thrombotic agent or an anti- angiogenic agent, e.g., 
angiostatin or endostatin; or, biological response modifiers such as, for example, 
lymphokines, interleukin- 1 ("IL-1"), interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), 
granulocyte macrophage colony stimulating factor ("GM-CSF"), granulocyte colony 
stimulating factor ("G-CSF"), or other growth factors. 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
polyvinyl chloride or polypropylene. 

Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see, e.g., Arnon et al., "Monoclonal Antibodies For Immunotargeting Of 
Drugs In Cancer Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld 
et al. (eds.). pp. 243-56 (Alan R. Liss. Inc. 1985); Hellstrom et al., "Antibodies For 
Drug Delivery", in Controlled Drug Delivery (2nd Ed.), Robinson et al. (eds.), pp. 
623-53 (Marcel Dekker. inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents 
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In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); "Analysis. Results, 
And Future Prospective Of The Therapeutic Use Of Radiolabeled Antibody In 
Cancer Therapy", in Monoclonal Antibodies For Cancer Detection And Therapy, 
Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al., "The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. 
Rev. 62:119-58 (1982). 

Alternatively, an antibody can be conjugated to a second antibody to form an 
antibody heteroconjugate as described by Segal in U.S. Patent No. 4,676,980, which 
is incorporated herein by reference in its entirety. 

An antibody, with or without a therapeutic moiety conjugated to it, 
administered alone or in combination with cytotoxic factor(s) and/or cytokine(s) can 
be used as a therapeutic. 

Immunophenotyping 

The antibodies of the invention may be utilized for immunophenotyping of 
cell lines and biological samples. The translation product of the gene of the present 
invention may be useful as a cell specific marker, or more specifically as a cellular 
marker that is differentially expressed at various stages of differentiation and/or 
maturation of particular cell types. Monoclonal antibodies directed against a specific 
epitope, or combination of epitopes, will allow for the screening of cellular 
populations expressing the marker. Various techniques can be utilized using 
monoclonal antibodies to screen for cellular populations expressing the marker(s), and 
include magnetic separation using antibody-coated magnetic beads, "panning" with 
antibody attached to a solid matrix (i.e., plate), and flow cytometry (See, e.g., U.S. 
Patent 5,985,660; and Morrison et al, Cell, 96:737-49 (1999)). 

These techniques allow for the screening of particular populations of cells, 
such as might be found with hematological malignancies (i.e. minimal residual 
disease (MRD) in acute leukemic patients) and "non-self" cells in transplantations to 
prevent Graft-versus-Host Disease (GVHD). Alternatively, these techniques allow for 
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the screening of hematopoietic stem and progenitor cells capable of undergoing 
proliferation and/or differentiation, as might be found in human umbilical cord blood. 

Assays For Antibody Binding 
5 The antibodies of the invention may be assayed for immunospecific binding 

by any method known in the art. The immunoassays which can be used include but 
are not limited to competitive and non-competitive assay systems using techniques 
such as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, 

10 gel diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to name but a few. Such assays are routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
Biology, Vol. 1, John Wiley & Sons, Inc., New York, which is incorporated by 

15 reference herein in its entirety). Exemplary immunoassays are described briefly 
below (but are not intended by way of limitation). 

Immunoprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 100, 1 % sodium 
deoxycholate. 0.1% SDS, 0. 15 M NaCl, 0.01 M sodium phosphate at pH 7.2, 1 % 

20 Trasylol) supplemented with protein phosphatase and/or protease inhibitors (e.g., 

EDTA, PMSF, aprotinin, sodium vanadate), adding the antibody of interest to the cell 
lysate, incubating for a period of time (e.g., 1-4 hours) at 4° C, adding protein A 
and/or protein G sepharose beads to the cell lysate, incubating for about an hour or 
more at 4° C, washing the beads in lysis buffer and resuspending the beads in 

25 SDS/sample buffer. The ability of the antibody of interest to immunoprecipitate a 
particular antigen can be assessed by, e.g., western blot analysis. One of skill in the 
art would be knowledgeable as to the parameters that can be modified to increase the 
binding of the antibody to an antigen and decrease the background (e.g., pre-clearing 
the cell lysate with sepharose beads). For further discussion regarding 

30 immunoprecipitation protocols see, e.g., Ausubel et al, eds, 1 994, Current Protocols in 
Molecular Biology, Vol. 1, John Wiley & Sons, Inc., New York at 10.16.1. 
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Western blot analysis generally comprises preparing protein samples, 
electrophoresis of the protein samples in a polyacrylamide gel (e.g., 8%- 20% SDS- 
PAGE depending on the molecular weight of the antigen), transferring the protein 
sample from the polyacrylamide gel to a membrane such as nitrocellulose, PVDF or 
5 nylon, blocking the membrane in blocking solution (e.g., PBS with 3% BSA or non- 
fat milk), washing the membrane in washing buffer (e.g., PBS-Tween 20), blocking 
the membrane with primary antibody (the antibody of interest) diluted in blocking 
buffer, washing the membrane in washing buffer, blocking the membrane with a 
secondary antibody (which recognizes the primary antibody, e.g., an anti-human 

10 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 32P or 1251) diluted in blocking 
buffer, washing the membrane in wash buffer, and detecting the presence of the 
antigen. One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise. For 

15 further discussion regarding western blot protocols see, e.g., Ausubel et al, eds, 1994, 
Current Protocols in Molecular Biology, Vol. 1 , John Wiley & Sons, Inc., New York 
at 10.8.1. 

ELISAs comprise preparing antigen, coating the well of a 96 well microtiter 
plate with the antigen, adding the antibody of interest conjugated to a detectable 

20 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
phosphatase) to the well and incubating for a period of time, and detecting the 
presence of the antigen. In ELISAs the antibody of interest does not have to be 
conjugated to a detectable compound; instead, a second antibody (which recognizes 
the antibody of interest) conjugated to a detectable compound may be added to the 

25 well. Further, instead of coating the well with the antigen, the antibody may be 
coated to the well. In this case, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well. One of skill in the art would be knowledgeable as to the parameters that 
can be modified to increase the signal detected as well as other variations of ELISAs 

30 known in the art. For further discussion regarding ELISAs see, e.g., Ausubel et al, 
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eds, 1994, Current Protocols in Molecular Biology, Vol. 1. John Wiley & Sons, Inc., 
New York at 11.2.1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive binding assays. One 
example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or 1251) with the antibody of interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the 
antibody bound to the labeled antigen. The affinity of the antibody of interest for a 
particular antigen and the binding off-rates can be determined from the data by 
scatchard plot analysis. Competition with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence of 
increasing amounts of an unlabeled second antibody. 

Therapeutic Uses 

The present invention is further directed to antibody-based therapies which 
involve administering antibodies of the invention to an animal, preferably a mammal, 
and most preferably a human, patient for treating one or more of the disclosed 
diseases, disorders, or conditions. Therapeutic compounds of the invention include, 
but are not limited to, antibodies of the invention (including fragments, analogs and 
derivatives thereof as described herein) and nucleic acids encoding antibodies of the 
invention (including fragments, analogs and derivatives thereof and anti-idiotypic 
antibodies as described herein). The antibodies of the invention can be used to treat, 
inhibit or prevent diseases, disorders or conditions associated with aberrant expression 
and/or activity of a polypeptide of the invention, including, but not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes, but is not 
limited to. alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutically 
acceptable compositions as known in the art or as described herein. 
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A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). 
Some of these approaches are described in more detail below. Armed with the 
teachings provided herein, one of ordinary skill in the an will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors (such as, e.g., IL-2, IL-3 and IL-7), for example, which 
serve to increase the number or activity of effector cells which interact with the 
antibodies. 

The antibodies of the invention may be administered alone or in combination 
with other types of treatments (e.g., radiation therapy, chemotherapy, hormonal 
therapy, immunotherapy and anti-tumor agents). Generally, administration of 
products of a species origin or species reactivity (in the case of antibodies) that is the 
same species as that of the patient is preferred. Thus, in a preferred embodiment, 
human antibodies, fragments derivatives, analogs, or nucleic acids, are administered 
to a human patient for therapy or prophylaxis. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
thereof, of the present invention. Such antibodies, fragments, or regions, will 
preferably have an affinity for polynucleotides or polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
dissociation constant or Kd less than 5 X 10" 2 M. 10" : M, 5 X 10 " 3 M, 1(T M, 5 X 10" 4 
M, 10 4 M. 5 X 1(T M. 10" 5 M. 5 X 10" 6 M, 10" 6 M. 5 X 10" 7 M, 10" 7 M, 5 X 10 8 M. 
10~ 8 M,5X 10- 9 M. 10- 9 M, 5X 10- 10 M, 10 10 M, 5 X 10" M, 10" M, 5 X 10 u M, 10" 
12 M. 5X 10" M. 10" M. 5 X 10 14 M, 10- |4 M.5X 10 i5 M. and 10 i5 M. 
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Gene Therapy 

In a specific embodiment, nucleic acids comprising sequences encoding 
antibodies or functional derivatives thereof, are administered to treat, inhibit or 
prevent a disease or disorder associated with aberrant expression and/or activity of a 
polypeptide of the invention, by way of gene therapy. Gene therapy refers to therapy 
performed by the administration to a subject of an expressed or expressible nucleic 
acid. In this embodiment of the invention, the nucleic acids produce their encoded 
protein that mediates a therapeutic effect. 

Any of the methods for gene therapy available in the art can be used according 
to the present invention. Exemplary methods are described below. 

For general reviews of the methods of gene therapy, see Goldspiel et al., 
Clinical Pharmacy 12:488-505 (1993); Wu and Wu, Biotherapy 3:87-95 (1991); 
Tolstoshev, Ann. Rev. Pharmacol. Toxicol. 32:573-596 (1993); Mulligan, Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993): May, TIBTECH 1 1(5):155-215 (1993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et al. 
(eds.), Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler, Gene Transfer and Expression, A Laboratory Manual, Stockton Press, NY 
(1990). 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody, said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
thereof in a suitable host. In particular, such nucleic acid sequences have promoters 
operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, tissue- specific. In another particular embodiment, 
nucleic acid molecules are used in which the antibody coding sequences and any other 
desired sequences are flanked by regions that promote homologous recombination at a 
desired site in the genome, thus providing for intrachromosomal expression of the 
antibody encoding nucleic acids (Koller and Smithies, Proc. Natl. Acad. Sci. USA 
86:8932-8935 (1989); Zijlstra et al.. Nature 342:435-438 (1989). In specific 



WO 00/58495 



PCT/US00/07661 



109 

embodiments, the expressed antibody molecule is a single chain antibody; 
alternatively, the nucleic acid sequences include sequences encoding both the heavy 
and light chains, or fragments thereof, of the antibody. 

Delivery of the nucleic acids into a patient may be either direct, in which case 
the patient is directly exposed to the nucleic acid or nucleic acid- carrying vectors, or 
indirect, in which case, cells are first transformed with the nucleic acids in vitro, then 
transplanted into the patient. These two approaches are known, respectively, as in 
vivo or ex vivo gene therapy. 

In a specific embodiment, the nucleic acid sequences are directly administered 
in vivo, where it is expressed to produce the encoded product. This can be 
accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, microparticles, or microcapsules, or by 
administering them in linkage to a peptide which is known to enter the nucleus, by 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
e.g., Wu and Wu. J. Biol. Chem. 262:4429-4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligand complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
cell specific uptake and expression, by targeting a specific receptor (see, e.g., PCT 
Publications WO 92/06180; WO 92/22635: WO92/20316; W093/14188, WO 
93/20221). Alternatively, the nucleic acid can be introduced intracellularly and 
incorporated within host cell DNA for expression, by homologous recombination 
(Koller and Smithies. Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 
Nature 342:435-438 (1989)). 
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In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an antibody of the invention are used. For example, a retroviral vector can 
be used (see Miller et al., Meth. Enzymol. 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 
genome and integration into the host cell DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are cloned into one or more vectors, which 
facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et al., Biotherapy 6:291-302 (1994), which describes the use of a 
retroviral vector to deliver the mdrl gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et al., J. Clin. Invest. 93:644- 
651 (1994); Kiem et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human 
Gene Therapy 4:129-141 (1993); and Grossman and Wilson. Curr. Opin. in Genetics 
and Devel. 3:110-114(1993). 

Adenoviruses are other viral vectors that can be used in gene therapy. 
Adenoviruses are especially attractive vehicles for delivering genes to respiratory 
epithelia. Adenoviruses naturally infect respiratory epithelia where they cause a mild 
disease. Other targets for adenovirus-based delivery systems are liver, the central 
nervous system, endothelial cells, and muscle. Adenoviruses have the advantage of 
being capable of infecting non-dividing cells. Kozarsky and Wilson, Current 
Opinion in Genetics and Development 3:499-503 (1993) present a review of 
adenovirus-based gene therapy. Bout et al., Human Gene Therapy 5:3-10 (1994) 
demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epithelia of rhesus monkeys. Other instances of the use of adenoviruses in gene 
therapy can be found in Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et 
al., Cell 68:143- 155 (1992); Mastrangeli et al., J. Clin. Invest. 9 1:225-234 ( 1993); 
PCT Publication W094/12649; and Wang, et al.. Gene Therapy 2:775-783 (1995). In 
a preferred embodiment, adenovirus vectors are used. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy 
(Walsh et al., Proc. Soc. Exp. Biol. Med. 204:289-300 (1993); U.S. Patent No. 
5,436,146). 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transfection. or viral infection. Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
to isolate those cells that have taken up and are expressing the transferred gene. 
Those cells are then delivered to a patient. 

In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell. Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 
electroporation, microinjection, infection with a viral or bacteriophage vector 
containing the nucleic acid sequences, cell fusion, chromosome-mediated gene 
transfer, microcell-mediated gene transfer, spheroplast fusion, etc. Numerous 
techniques are known in the art for the introduction of foreign genes into cells (see, 
e.g., Loeffler and Behr, Meth. Enzymol. 217:599-618 (1993); Cohen et al., Meth. 
Enzymol. 217:618-644 (1993); Cline, Pharmac. Ther. 29:69-92m (1985) and may be 
used in accordance with the present invention, provided that the necessary 
developmental and physiological functions of the recipient cells are not disrupted. 
The technique should provide for the stable transfer of the nucleic acid to the cell, so 
that the nucleic acid is expressible by the cell and preferably heritable and 
expressible by its cell progeny. 

The resulting recombinant cells can be delivered to a patient by various 
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or 
progenitor cells) are preferably administered intravenously. The amount of cells 
envisioned for use depends on the desired effect, patient state, etc., and can be 
determined by one skilled in the art. 

Cells into which a nucleic acid can be introduced for purposes of gene therapy 
encompass any desired, available cell type, and include but are not limited to 
epithelial cells, endothelial cells, keratinocytes, fibroblasts, muscle cells, hepatocytes; 
blood cells such as Tlymphocytes, Blymphocytes, monocytes, macrophages, 
neutrophils, eosinophils, megakaryocytes, granulocytes: various stem or progenitor 
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cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone 
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. 

In a preferred embodiment, the cell used for gene therapy is autologous to the 

patient. 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences encoding an antibody are introduced into the cells such that 
they are expressible by the cells or their progeny, and the recombinant cells are then 
administered in vivo for therapeutic effect. In a specific embodiment, stem or 
progenitor cells are used. Any stem and/or progenitor cells which can be isolated and 
maintained in vitro can potentially be used in accordance with this embodiment of 
the present invention (see e.g. PCT Publication WO 94/08598; Stemple and 
Anderson. Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A;229 (1980); and 
Pittelkow and Scott, Mayo Clinic Proc. 61:771 (1986)). 

In a specific embodiment, the nucleic acid to be introduced for purposes of 
gene therapy comprises an inducible promoter operably linked to the coding region, 
such that expression of the nucleic acid is controllable by controlling the presence or 
absence of the appropriate inducer of transcription. Demonstration of Therapeutic or 
Prophylactic Activity 

The compounds or pharmaceutical compositions of the invention are 
preferably tested in vitro, and then in vivo for the desired therapeutic or prophylactic 
activity, prior to use in humans. For example, in vitro assays to demonstrate the 
therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, the effect of a compound on a cell line or a patient tissue sample. The effect 
of the compound or composition on the cell line and/or tissue sample can be 
determined utilizing techniques known to those of skill in the art including, but not 
limited to, rosette formation assays and cell lysis assays. In accordance with the 
invention, in vitro assays which can be used to determine whether administration of a 
specific compound is indicated, include in vitro cell culture assays in which a patient 
tissue sample is grown in culture, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 
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Therapeutic/Prophylactic Administration and Composition 

The invention provides methods of treatment, inhibition and prophylaxis by 
administration to a subject of an effective amount of a compound or pharmaceutical 
composition of the invention, preferably an antibody of the invention. In a preferred 
aspect, the compound is substantially purified (e.g., substantially free from 
substances that limit its effect or produce undesired side-effects). The subject is 
preferably an animal, including but not limited to animals such as cows, pigs, horses, 
chickens, cats, dogs, etc., and is preferably a mammal, and most preferably human. 

Formulations and methods of administration that can be employed when the 
compound comprises a nucleic acid or an immunoglobulin are described above; 
additional appropriate formulations and routes of administration can be selected from 
among those described herein below. 

Various delivery systems are known and can be used to administer a 
compound of the invention, e.g., encapsulation in liposomes, microparticles, 
microcapsules, recombinant cells capable of expressing the compound, receptor- 
mediated endocytosis (see, e.g., Wu and Wu, J. Biol. Chem. 262:4429-4432 (1987)), 
construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
compositions may be administered by any convenient route, for example by infusion 
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral mucosa, rectal and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
including intraventricular and intrathecal injection; intraventricular injection may be 
facilitated by an intraventricular catheter, for example, attached to a reservoir, such 
as an Ommaya reservoir. Pulmonary administration can also be employed, e.g., by 
use of an inhaler or nebulizer, and formulation with an aerosolizing agent. 

In a specific embodiment, it may be desirable to administer the pharmaceutical 
compounds or compositions of the invention locally to the area in need of treatment; 
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this may be achieved by, for example, and not by way of limitation, local infusion 
during surgery, topical application, e.g., in conjunction with a wound dressing after 
surgery, by injection, by means of a catheter, by means of a suppository, or by means 
of an implant, said implant being of a porous, non-porous, or gelatinous material, 
including membranes, such as sialastic membranes, or fibers. Preferably, when 
administering a protein, including an antibody, of the invention, care must be taken to 
use materials to which the protein does not absorb. 

In another embodiment, the compound or composition can be delivered in a 
vesicle, in particular a liposome (see Langer, Science 249: 1527-1533 (1990); Treat et 
al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein 
and Fidler (eds.). Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
3 17-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
a controlled release system. In one embodiment, a pump may be used (see Langer, 
supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et al., Surgery 
88:507 (1980); Saudeketal., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and 
Ball (eds.), Wiley, New York (1984); Ranger and Peppas, J., Macromol. Sci. Rev. 
Macromol. Chem. 23:61 (1983); see also Levy et al., Science 228:190 (1985); During 
et al., Ann. Neurol. 25:351 (1989); Howard et al., J.Neurosurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e.. the brain, thus requiring only a fraction of the systemic dose 
(see, e.g., Goodson, in Medical Applications of Controlled Release, supra, vol. 2, pp. 
115-138 (1984)). 

Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (1990)). 

In a specific embodiment where the compound of the invention is a nucleic 
acid encoding a protein, the nucleic acid can be administered in vivo to promote 
expression of its encoded protein, by constructing it as part of an appropriate nucleic 
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acid expression vector and administering it so that it becomes intracellular, e.g., by 
use of a retroviral vector (see U.S. Patent No. 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biolistic, Dupont), or coating 
with lipids or cell-surface receptors or transfecting agents, or by administering it in 
5 linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g., 
Joliot et al., Proc. Natl. Acad. Sci. USA 88:1864-1868 (1991)), etc. Alternatively, a 
nucleic acid can be introduced intracellularly and incorporated within host cell DNA 
for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 

10 compositions comprise a therapeutically effective amount of a compound, and a 
pharmaceutically acceptable carrier. In a specific embodiment, the term 
"pharmaceutically acceptable" means approved by a regulatory agency of the Federal 
or a state government or listed in the U.S. Pharmacopeia or other generally recognized 
pharmacopeia for use in animals, and more particularly in humans. The term 

15 "carrier" refers to a diluent, adjuvant, excipient, or vehicle with which the therapeutic 
is administered. Such pharmaceutical carriers can be sterile liquids, such as water 
and oils, including those of petroleum, animal, vegetable or synthetic origin, such as 
peanut oil, soybean oil, mineral oil, sesame oil and the like. Water is a preferred 
carrier when the pharmaceutical composition is administered intravenously. Saline 

20 solutions and aqueous dextrose and glycerol solutions can also be employed as liquid 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients 
include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
sodium stearate, glycerol monostearate, taic, sodium chloride, dried skim milk, 
glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, 

25 can also contain minor amounts of wetting or emulsifying agents, or pH buffering 
agents. These compositions can take the form of solutions, suspensions, emulsion, 
tablets, pills, capsules, powders, sustained-release formulations and the like. The 
composition can be formulated as a suppository, with traditional binders and carriers 
such as triglycerides. Oral formulation can include standard carriers such as 

30 pharmaceutical grades of mannitol. lactose, starch, magnesium stearate, sodium 
saccharine, cellulose, magnesium carbonate, etc. Examples of suitable 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Martin. Such compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
5 should suit the mode of administration. 

In a preferred embodiment, the composition is formulated in accordance with 
routine procedures as a pharmaceutical composition adapted for intravenous 
administration to human beings. Typically, compositions for intravenous 
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the 
10 composition may also include a solubiiizing agent and a local anesthetic such as 
lignocaine to ease pain at the site of the injection. Generally, the ingredients are 
supplied either separately or mixed together in unit dosage form, for example, as a dry 
lyophilized powder or water free concentrate in a hermetically sealed container such 
as an ampoule or sachette indicating the quantity of active agent. Where the 
15 composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by injection, an ampoule of sterile water for injection or saline can be 
provided so that the ingredients may be mixed prior to administration. 

The compounds of the invention can be formulated as neutral or salt forms. 
20 Pharmaceutically acceptable salts include those formed with anions such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those 
formed with cations such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine. triethylamine, 2-ethylamino ethanol, 
histidine, procaine, etc. 
25 The amount of the compound of the invention which will be effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques. In addition, in vitro assays may optionally be employed 
to help identify optimal dosage ranges. The precise dose to be employed in the 
30 formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
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practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0. 1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably, the dosage administered to a 
patient is between 0. 1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species due to the immune response to the foreign polypeptides. Thus, lower dosages 
of human antibodies and less frequent administration is often possible. Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, lipidation. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
compositions of the invention. Optionally associated with such container(s) can be a 
notice in the form prescribed by a governmental agency regulating the manufacture, 
use or sale of pharmaceuticals or biological products, which notice reflects approval 
by the agency of manufacture, use or sale for human administration. Diagnosis and 
Imaging 

Labeled antibodies, and derivatives and analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect, 
diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 



WO 00/58495 



PCT/US00/07661 



118 

fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, et al., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the an and include enzyme labels, such as, glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 12In), and technetium (99Tc); luminescent labels, such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotin. 

One aspect of the invention is the detection and diagnosis of a disease or 
disorder associated with aberrant expression of a polypeptide of interest in an animal, 
preferably a mammal and most preferably a human. In one embodiment, diagnosis 
comprises: a) administering (for example, parenterally, subcutaneously, or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 
specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining 
background level; and d) detecting the labeled molecule in the subject, such that 
detection of labeled molecule above the background level indicates that the subject 
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has a particular disease or disorder associated with aberrant expression of the 
polypeptide of interest. Background level can be determined by various methods 
including, comparing the amount of labeled molecule detected to a standard value 
previously determined for a particular system. 

It will be understood in the art that the size of the subject and the imaging 
system used will determine the quantity of imaging moiety needed to produce 
diagnostic images. In the case of a radioisotope moiety, for a human subject, the 
quantity of radioactivity injected will normally range from about 5 to 20 millicuries of 
99mTc. The labeled antibody or antibody fragment will then preferentially 
accumulate at the location of cells which contain the specific protein. In vivo tumor 
imaging is described in S.W. Burchiel et al., "Immunopharmacokinetics of 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). 

Depending on several variables, including the type of label used and the mode 
of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 
to 20 days or 5 to 10 days. 

In an embodiment, monitoring of the disease or disorder is carried out by 
repeating the method for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 
diagnosis, etc. 

Presence of the labeled molecule can be detected in the patient using methods 
known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans will be able to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in the diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT), whole body 
scan such as position emission tomography (PET), magnetic resonance imaging 
(MRI). and sonography. 
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In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
al., U.S. Patent No. 5,441,050). In another embodiment, the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
5 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal and is detected in the patent using positron emission-tomography. In 
yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). Kits 

The present invention provides kits that can be used in the above methods. In 

10 one embodiment, a kit comprises an antibody of the invention, preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreactive with an antibody included in the kit. Preferably, the kits 
of the present invention further comprise a control antibody which does not react with 

15 the polypeptide of interest. In another specific embodiment, the kits of the present 
invention contain a means for detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may be conjugated to a detectable substrate such as a 
fluorescent compound, an enzymatic substrate, a radioactive compound or a 
luminescent compound, or a second antibody which recognizes the first antibody may 

20 be conjugated to a detectable substrate). 

In another specific embodiment of the present invention, the kit is a diagnostic 
kit for use in screening serum containing antibodies specific against proliferative 
and/or cancerous polynucleotides and polypeptides. Such a kit may include a control 
antibody that does not react with the polypeptide of interest. Such a kit may include a 

25 substantially isolated polypeptide antigen comprising an epitope which is specifically 
immunoreactive with at least one anti-polypeptide antigen antibody. Further, such a 
kit includes means for detecting the binding of said antibody to the antigen (e.g., the 
antibody may be conjugated to a fluorescent compound such as fluorescein or 
rhodamine which can be detected by flow cytometry). In specific embodiments, the 

30 kit may include a recombinantly produced or chemically synthesized polypeptide 
antigen. The polypeptide antigen of the kit may also be attached to a solid support. 



WO 00/58495 



PCT/US00/07661 



121 

In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 
diagnostic kit includes a substantially isolated antibody specifically immunoreactive 
with polypeptide or polynucleotide antigens, and means for detecting the binding of 
10 the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 

antibody is attached to a solid support. In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal antibody. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. 
15 In one diagnostic configuration, test serum is reacted with a solid phase 

reagent having a surface-bound antigen obtained by the methods of the present 
invention. After binding with specific antigen antibody to the reagent and removing 
unbound serum components by washing, the reagent is reacted with reporter- labeled 
anti-human antibody to bind reporter to the reagent in proportion to the amount of 
20 bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody, and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the solid phase in the presence of a suitable fluorometric, luminescent or 
colorimetric substrate (Sigma. St. Louis, MO). 
25 The solid surface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group, to a chemically reactive group on the 
30 solid support, such as an activated carboxyl, hydroxyl, or aldehyde group. 
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Alternatively, streptavidin coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus, the invention provides an assay system or kit for carrying out this 
diagnostic method. The kit generally includes a support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
surface-bound anti-antigen antibody. 

Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion 
proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second 
protein by binding to the polypeptide. Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present 
invention include not only heterologous signal sequences, but also other heterologous 
functional regions. The fusion does not necessarily need to be direct, but may occur 
through linker sequences. 

Moreover, fusion proteins may also be engineered to improve characteristics 
of the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 
immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof (CHI , CH2, CH3. and any 
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chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide and various 
5 domains of the constant regions of the heavy or light chains of mammalian 

immunoglobulins. (EP A 394,827; Trauneckeret al., Nature 331:84-86 (1988).) 
Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 
more efficient in binding and neutralizing other molecules, than the monomeric 
secreted protein or protein fragment alone. (Fountoulakis et al., J. Biochem. 
10 270:3958-3964(1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, for 
15 example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 

deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
would be desired. For example, the Fc portion may hinder therapy and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc portions for the 
20 purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, 
D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 
Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. 
25 In preferred embodiments, the marker amino acid sequence is a hexa-histidine 

peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chatsworth, CA, 9131 1), among others, many of which are commercially available. 
As described in Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for 
instance, hexa-histidine provides for convenient purification of the fusion protein. 
30 Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
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derived from the influenza hemagglutinin protein. (Wilson et al„ Cell 37:767 
(1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the present invention. 

5 

Vectors, Host Cel ls, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of 
the present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
10 vector. Retroviral vectors may be replication competent or replication defective. In 
the latter case, viral propagation generally will occur only in complementing host 
cells. 

The polynucleotides may be joined to a vector containing a selectable marker 
for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, 

15 such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, tip, phoA and tac 

20 promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
name a few. Other suitable promoters will be known to the skilled artisan. The 
expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 

25 translation initiating codon at the beginning and a termination codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 

30 resistance genes for culturing in E. coli and other bacteria. Representative examples 
of appropriate hosts include, but are not limited to, bacterial cells, such as E. coli. 
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Streptomyces and Salmonella typhimurium cells: fungal cells, such as yeast cells 
(e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 201 178)); 
insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9, available from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, 
pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems. Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available from Pharmacia Biotech, 
Inc. Among preferred eukaryotic vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems include, but are 
not limited to pYES2, pYDl, pTEFl/Zco, pYES2/GS,pPICZ,pGAPZ, pGAPZalph, 
pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection. DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals, such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector. 

A polypeptide of this invention can be recovered and purified from 
recombinant cell cultures by well-known methods including ammonium sulfate or 
ethanol precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 
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Polypeptides of the present invention, and preferably the secreted form, can 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
synthetic procedures; and products produced by recombinant techniques from a 
prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes. for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 
polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yeast which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
formaldehyde using 0 : . This reaction is catalyzed by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for 0 : . Consequently, in a growth medium depending on methanol as a main 
carbon source, the promoter region of one of the two alcohol oxidase genes (AOXl) is 
highly active. In the presence of methanol, alcohol oxidase produced from the AOXl 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis. S.B., et al, Mol. Cell. Biol. 5:1111-21 (1985); Koutz, P.J. etal. 
Yeast 5:167-77 (1989); Tschopp. J.F., etal, Nucl. Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the AOXl 
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regulatory sequence is expressed at exceptionally high levels in Pichia yeast grown in 
the presence of methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding 
a polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially 
as described in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a protein of the invention by virtue of the strong AOX1 
promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory signal 
peptide (i.e., leader) located upstream of a multiple cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, p YES2, 
pYDl, pTEFl/Zeo, pYES2/GS, pPICZ. pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, 
pHIL-D2, pHIL-Sl, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately 
located signals for transcription, translation, secretion (if desired), and the like, 
including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding 
sequence, such as, for example, a polynucleotide of the present invention, may be 
achieved by cloning the heterologous polynucleotide of the invention into an 
expression vector such as, for example, pGAPZ or pGAPZalpha, and growing the 
yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses primary, secondary, and 
immortalized host cells of vertebrate origin, particularly mammalian origin, that have 
been engineered to delete or replace endogenous genetic material (e.g., coding 
sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
via homologous recombination, resulting in the formation of a new transcription unit 
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(see, e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; U.S. Patent No. 
5,733,761. issued March 31, 1998; International Publication No. WO 96/2941 1, 
published September 26, 1996; International Publication No. WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 
(1989); and Zijlstra et al., Nature 342:435-438 (1989), the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles, W.H. Freeman & Co., N.Y., and Hunkapiller et al., Nature, 
310: 105-1 1 1 (1984)). For example, a polypeptide corresponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino acids, 2,4-diaminobutyric acid, a-amino isobutyric acid, 4- 
aminobutyric acid, Abu, 2-amino butyric acid, g-Abu, e-Ahx, 6-amino hexanoic acid, 
Aib, 2-amino isobutyric acid, 3-amino propionic acid, ornithine, norleucine, 
norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, t- 
butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro- 
amino acids, designer amino acids such as b-methyl amino acids, Ca-methyl amino 
acids, Na-methyl amino acids, and amino acid analogs in general. Furthermore, the 
amino acid can be D (dextrorotary) or L (levorotary). 

The invention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of numerous 
chemical modifications may be carried out by known techniques, including but not 
limited, to specific chemical cleavage by cyanogen bromide, trypsin, chymotrypsin, 
papain, V8 protease, NaBH 4 ; acetylation. formylation. oxidation, reduction; metabolic 
synthesis in the presence of tunicamycin; etc. 
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Additional post-translational modifications encompassed by the invention 
include, for example, e.g., N-linked or O-linked carbohydrate chains, processing of 
N-terminal or C-terminal ends), attachment of chemical moieties to the amino acid 
backbone, chemical modifications of N-linked or O-linked carbohydrate chains, and 
addition or deletion of an N-terminal methionine residue as a result of procaryotic 
host cell expression. The polypeptides may also be modified with a detectable label, 
such as an enzymatic, fluorescent, isotopic or affinity label to allow for detection and 
isolation of the protein. 

Also provided by the invention are chemically modified derivatives of the 
polypeptides of the invention which may provide additional advantages such as 
increased solubility, stability and circulating time of the polypeptide, or decreased 
immunogenicity (see U.S. Patent NO: 4,179,337). The chemical moieties for 
derivitization may be selected from water soluble polymers such as polyethylene 
glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random 
positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about 1 kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 
therapeutic protein or analog). 

The polyethylene glycol molecules (or other chemical moieties) should be 
attached to the protein with consideration of effects on functional or antigenic 
domains of the protein. There are a number of attachment methods available to those 
skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et al., Exp. Hematol. 20:1028-1035 (1992) (reporting 
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pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as. a free 
amino or carboxyl group. Reactive groups are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues having a free 
5 amino group may include lysine residues and the N-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues and the C-terminal amino acid residue. Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic purposes is attachment at an amino group, such as attachment at the 
10 N-terminus or lysine group. 

One may specifically desire proteins chemically modified at the N-terminus. 
Using polyethylene glycol as an illustration of the present composition, one may 
select from a variety of polyethylene glycol molecules (by molecular weight, 
branching, etc.), the proportion of polyethylene glycol molecules to protein 
1 5 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 
performed, and the method of obtaining the selected N-terminally pegylated protein. 
The method of obtaining the N-terminally pegylated preparation (i.e., separating this 
moiety from other monopegylatcd moieties if necessary) may be by purification of the 
N-terminally pegylated material from a population of pegylated protein molecules. 
20 Selective proteins chemically modified at the N-terminus modification may be 

accomplished by reductive alkylation which exploits differential reactivity of different 
types of primary amino groups (lysine versus the N-terminal) available for 
derivatization in a particular protein. Under the appropriate reaction conditions, 
substantially selective derivatization of the protein at the N-terminus with a carbonyl 
25 group containing polymer is achieved. 

The polypeptides of the invention may be in monomers or multimers (i.e., 
dimers, trimers, tetramers and higher multimers). Accordingly, the present invention 
relates to monomers and multimers of the polypeptides of the invention, their 
preparation, and compositions (preferably. Therapeutics) containing them. In specific 
30 embodiments, the polypeptides of the invention are monomers, dimers, trimers or 
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tetramers. In additional embodiments, the multimers of the invention are at least 
dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. 
As used herein, the term homomer, refers to a multimer containing only polypeptides 
corresponding to the amino acid sequence of SEQ ID NO: Y or encoded by the cDNA 
contained in a deposited clone (including fragments, variants, splice variants, and 
fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
specific embodiment, a homomer of the invention is a multimer containing 
polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 
identical or different amino acid sequences) or a homotrimer (e.g., containing 
polypeptides having identical and/or different amino acid sequences). In additional 
embodiments, the homomeric multimer of the invention is at least a homodimer, at 
least a homotrimer, or at least a homotetramer. 

As used herein, the term heteromer refers to a multimer containing one or 
more heterologous polypeptides (i.e., polypeptides of different proteins) in addition to 
the polypeptides of the invention. In a specific embodiment, the multimer of the 
invention is a heterodimer, a heterotrimer, or a heterotetramer. In additional 
embodiments, the heteromeric multimer of the invention is at least a heterodimer, at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, 
ionic and/or covalent associations and/or may be indirectly linked, by for example, 
liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromultimers of 
the invention, such as, for example, heterotrimers or heterotetramers. are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
invention (including antibodies to the heterologous polypeptide sequence in a fusion 
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protein of the invention) in solution. In other embodiments, multimers of the 
invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve one or more amino acid 
residues contained in the polypeptide sequence ( e.g., that recited in the sequence 
listing, or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e.. naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recombinant manipulation. Alternatively, such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the invention (see, e.g., US Patent Number 
5,478,925). In a specific example, the covalent associations are between the 
heterologous sequence contained in an Fc fusion protein of the invention (as 
described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from 
another protein that is capable of forming covalently associated multimers, such as for 
example, oseteoprotegerin (see, e.g., International Publication NO: WO 98/49305, the 
contents of which are herein incorporated by reference in its entirety). In another 
embodiment, two or more polypeptides of the invention are joined through peptide 
linkers. Examples include those peptide linkers described in U.S. Pat. No. 5,073,627 
(hereby incorporated by reference). Proteins comprising multiple polypeptides of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DNA technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et al., 
Science 240: 1759, (1988)), and have since been found in a variety of different 
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proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the invention are those described 
in PCT application WO 94/10308, hereby incorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and the resulting soluble multimeric fusion protein is recovered from the culture 
supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced 
biological activity. Preferred leucine zipper moieties and isoleucine moieties are 
those that preferentially form trimers. One example is a leucine zipper derived from 
lung surfactant protein D (SPD), as described in Hoppe et al. (FEBS Letters 344:191, 
(1994)) and in U.S. patent application Ser. No. 08/446,922, hereby incorporated by 
reference. Other peptides derived from naturally occurring trimeric proteins may be 
employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
containing Flag® polypeptide seuqence. In a further embodiment, associations 
proteins of the invention are associated by interactions between heterologous 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 
Flag® antibody. 

The multimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
Number 5,478,925. which is herein incorporated by reference in its entirety). 
Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Further, polypeptides of the invention may be routinely 
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modified by the addition of cysteine or biotin to the C terminus or N-terminus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
techniques known in the art may be applied to generate liposomes containing the 
polypeptide components desired to be contained in the multimer of the invention (see, 
e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 
entirety). 

Alternatively, multimers of the invention may be generated using genetic 
engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recombinantly using fusion protein 
technology described herein or otherwise known in the art (see, e.g., US Patent 
Number 5,478,925, which is herein incorporated by reference in its entirety). In a 
specific embodiment, polynucleotides coding for a homodimer of the invention are 
generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). 

Uses of the Polynucleotide 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 
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The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present 
5 invention can be used as a chromosome marker. 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp) from the sequences shown in SEQ ID NO:X, Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 
10 somatic cell hybrids containing individual human chromosomes. Only those hybrids 
containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned per 
15 day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments. Other gene mapping 
strategies that can be used include in situ hybridization, prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridization to construct 
chromosome specific-cDNA libraries. 
20 Precise chromosomal location of the polynucleotides can also be achieved 

using fluorescence in situ hybridization (FISH) of a metaphase chromosomal spread. 
This technique uses polynucleotides as short as 500 or 600 bases; however, 
polynucleotides 2,000-4,000 bp are preferred. For a review of this technique, see 
Verma et al., "Human Chromosomes: a Manual of Basic Techniques," Pergamon 
25 Press, New York (1988). 

For chromosome mapping, the polynucleotides can be used individually (to 
mark a single chromosome or a single site on that chromosome) or in panels (for 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
correspond to the noncoding regions of the cDNAs because the coding sequences are 
30 more likely conserved within gene families, thus increasing the chance of cross 
hybridization during chromosomal mapping. 
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Once a polynucleotide has been mapped to a precise chromosomal location, 
the physical position of the polynucleotide can be used in linkage analysis. Linkage 
analysis establishes coinheritance between a chromosomal location and presentation 
of a particular disease. (Disease mapping data are found, for example, in V. 
McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins 
University Welch Medical Library) .) Assuming 1 megabase mapping resolution and 
one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a disorder. 

In still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
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subject. In a general embodiment, the kit includes at least one polynucleotide probe 
containing a nucleotide sequence that will specifically hybridize with a 
polynucleotide of the present invention and a suitable container. In a specific 
embodiment, the kit includes two polynucleotide probes defining an internal region of 
the polynucleotide of the present invention, where each probe has one strand 
containing a 31'mer-end internal to the region. In a further embodiment, the probes 
may be useful as primers for polymerase chain reaction amplification. 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced or depressed polynucleotide of the present 
invention expression will experience a worse clinical outcome relative to patients 
expressing the gene at a level nearer the standard level. 

By "measuring the expression level of polynucleotide of the present 
invention" is intended qualitatively or quantitatively measuring or estimating the level 
of the polypeptide of the present invention or the level of the mRNA encoding the 
polypeptide in a first biological sample either directly (e.g., by determining or 
estimating absolute protein level or mRNA level) or relatively (e.g., by comparing to 
the polypeptide level or mRNA level in a second biological sample). Preferably, the 
polypeptide level or mRNA level in the first biological sample is measured or 
estimated and compared to a standard polypeptide level or mRNA level, the standard 
being taken from a second biological sample obtained from an individual not having 
the disorder or being determined by averaging levels from a population of individuals 
not having a disorder. As will be appreciated in the art, once a standard polypeptide 
level or mRNA level is known, it can be used repeatedly as a standard for 
comparison. 

By "biological sample" is intended any biological sample obtained from an 
individual, body fluid, cell line, tissue culture, or other source which contains the 
polypeptide of the present invention or mRNA. As indicated, biological samples 
include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
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obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. 

The method(s) provided above may preferrably be applied in a diagnostic 
method and/or kits in which polynucleotides and/or polypeptides are attached to a 
solid support. In one exemplary method, the support may be a "gene chip" or a 
"biological chip" as described in US Patents 5,837.832, 5,874,219, and 5,856.174. 
Further, such a gene chip with polynucleotides of the present invention attached may 
be used to identify polymorphisms between the polynucleotide sequences, with 
polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
(i.e. their location, as well as, their existence) would be beneficial in identifying 
disease loci for many disorders, including cancerous diseases and conditions. Such a 
method is described in US Patents 5,858,659 and 5,856,104. The US Patents 
referenced supra are hereby incorporated by reference in their entirety herein. 

The present invention encompasses polynucleotides of the present invention 
that are chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
according to other methods known in the art. The use of PNAs would serve as the 
preferred form if the polynucleotides are incorporated onto a solid support, or gene 
chip. For the purposes of the present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomeric units for adenine, guanine, 
thymine and cytosine are available commercially (Perceptive Biosystems). Certain 
components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm, R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O. Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver. R. H. Berg, S. K. Kim, B. 
Norden, and P. E. Nielsen, Nature 365, 666 (1993), PNAs bind specifically and 
tightly to complementary DNA strands and are not degraded by nucleases. In fact. 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the polyamide 
backbone is more flexible. Because of this. PNA/DNA duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, making it easier to perform 
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multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
binding. In addition, it is more likely that single base mismatches can be determined 
with PNA/DNA hybridization because a single mismatch in a PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20° C, vs. 4°-16° C for the DNA/DNA 15- 
5 mer duplex. Also, the absence of charge groups in PNA means that hybridization can 
be done at low ionic strengths and reduce possible interference by salt during the 
analysis. 

The present invention is useful for detecting cancer in mammals. In particular 
the invention is useful during diagnosis of pathological cell proliferative neoplasias 
10 which include, but are not limited to: acute myelogenous leukemias including acute 
monocytic leukemia, acute myeloblastic leukemia, acute promyelocytic leukemia, 
acute myelomonocytic leukemia, acute erythroleukemia, acute megakaryocytic 
leukemia, and acute undifferentiated leukemia, etc.; and chronic myelogenous 
leukemias including chronic myelomonocytic leukemia, chronic granulocytic 
15 leukemia, etc. Preferred mammals include monkeys, apes, cats, dogs, cows, pigs, 
horses, rabbits and humans. Particularly preferred are humans. 

Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann, E. P. et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases of the Blood. Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more actively transcribed region, or by some other mechanism. (Gelmann 
et al., supra) It is likely that mutated or altered expression of specific genes is 
involved in the pathogenesis of some leukemias, among other tissues and cell types. 
(Gelmann et al., supra) Indeed, the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) 

For example, c-myc expression is highly amplified in the non-lymphocytic leukemia 
cell line HL-60. When HL-60 cells are chemically induced to stop proliferation, the 
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level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it has been shown that exposure of HL-60 cells to a DNA 
construct that is complementary to the 5' end of c-myc or c-myb blocks translation of 
the corresponding mRNAs which downregulates expression of the c-myc or c-myb 
5 proteins and causes arrest of cell proliferation and differentiation of the treated cells. 
(International Publication Number WO 91/15580; Wickstrom et al., Proc. Natl. Acad. 
Sci. 85:1028 (1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skilled artisan would appreciate the present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
10 hematopoietic cells and tissues, in light of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or antisense DNA or RNA. Antisense 
techniques are discussed, for example, in Okano, J. Neurochem. 56: 560 (1991); 
15 "Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression,CRCPress, Boca 
Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 
Nucleic Acids Research 6: 3073 (1979); Cooney et al., Science 241: 456 (1988); and 
Dervan et al., Science 251: 1360 (1991). Both methods rely on binding of the 
polynucleotide to a complementary DNA or RNA. For these techniques, preferred 
20 polynucleotides are usually oligonucleotides 20 to 40 bases in length and 

complementary to either the region of the gene involved in transcription (triple helix - 
see Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al.. Science 241:456 
(1988); and Dervan et al.. Science 251:1360 (1991) ) or to the mRNA itself (antisense 
- Okano, J. Neurochem. 56:560 (1991); Oligodeoxy-nucleotides as Antisense 
25 Inhibitors of Gene Expression, CRC Press. Boca Raton, FL (1988).) Triple helix 
formation optimally results in a shut-off of RNA transcription from DNA, while 
antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques are effective in model systems, and the information 
disclosed herein can be used to design antisense or triple helix polynucleotides in an 
30 effort to treator prevent disease. 
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Polynucleotides of the present invention are also useful in gene therapy. One 
goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
present invention offer a means of targeting such genetic defects in a highly accurate 
manner. Another goal is to insert a new gene that was not present in the host genome, 
thereby producing a new trait in the host cell. 

The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base-by-base DNA sequence of selected portions 
of an individual's genome. These sequences can be used to prepare PCR primers for 
amplifying and isolating such selected DNA, which can then be sequenced. Using 
this technique, individuals can be identified because each individual will have a 
unique set of DNA sequences. Once an unique ID database is established for an 
individual, positive identification of that individual, living or dead, can be made from 
extremely small tissue samples. 

Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
synovial fluid, amniotic fluid, breast milk, lymph, pulmonary sputum or 
surfactant.urine,fecal matter, etc., can be amplified using PCR. In one prior art 
technique, gene sequences amplified from polymorphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
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amplified, they are digested with one or more restriction enzymes, yielding an 
identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly, polynucleotides of the present invention can be 
used as polymorphic markers for forensic purposes. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensics when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared from the sequences of the 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, for selecting and making 
oligomers for attachment to a "gene chip" or other support, to raise anti-DNA 
antibodies using DNA immunization techniques, and as an antigen to elicit an 
immune response. 

Uses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
following description should be considered exemplary and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression 
in tissues can be studied with classical immunohistological methods. (Jalkanen, M. 
et al., J. Cell. Biol. 101:976-985 (1985); Jalkanen, M., et al., J. Cell . Biol. 105:3087- 
3096 (1987).) Other antibody-based methods useful for detecting protein gene 
expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251. 1211), carbon (14C). sulfur (35S), tritium (3H), indium (1 12In), and 
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technetium (99mTc), and fluorescent labels, such as fluorescein and rhodamine. and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
radiography, suitable labels include radioisotopes such as barium or cesium, which 
emit detectable radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

A protein-specific antibody or antibody fragment which has been labeled with 
an appropriate detectable imaging moiety, such as a radioisotope (for example, 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material detectable by nuclear 
magnetic resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 
subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 99mTc. The labeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 
In vivo tumor imaging is described in S.W. Burchiel et al.. "Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate a 
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predisposition for the development of the disease, or may provide a means for 
detecting the disease prior to the appearance of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to employ 
preventative measures or aggressive treatment earlier thereby preventing the 
5 development or further progression of the cancer. 

Moreover, polypeptides of the present invention can be used to treat, prevent, 
and/or diagnose disease. For example, patients can be administered a polypeptide of 
the present invention in an effort to replace absent or decreased levels of the 
polypeptide (e.g., insulin), to supplement absent or decreased levels of a different 

10 polypeptide (e.g., hemoglobin S for hemoglobin B, SOD. catalase, DNA repair 
proteins), to inhibit the activity of a polypeptide (e.g., an oncogene or tumor 
supressor), to activate the activity of a polypeptide (e.g., by binding to a receptor), to 
reduce the activity of a membrane bound receptor by competing with it for free ligand 
(e.g., soluble TNF receptors used in reducing inflammation), or to bring about a 

1 5 desired response (e.g., blood vessel growth inhibition, enhancement of the immune 
response to proliferative cells or tissues). 

Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 

20 overproduction of the polypeptide. Similarly, administration of an antibody can 
activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
25 columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. 



30 
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Gene T herapy MpthnrU 

Another aspect of the present invention is to gene therapy methods for treating 
or preventing disorders, diseases and conditions. The gene therapy methods relate to 
the introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences 
into an animal to achieve expression of a polypeptide of the present invention. This 
method requires a polynucleotide which codes for a polypeptide of the invention that 
operatively linked to a promoter and any other genetic elements necessary for the 
expression of the polypeptide by the target tissue. Such gene therapy and delivery 
techniques are known in the art, see, for example, WO90/1 1092, which is herein 
incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operably linked to a 
polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art. For example, see Belldegrun et al., J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantini et al., Cancer Research, 53:107-1 1 12 (1993); Ferrantini et al., J. 
Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. Cancer 60: 221-229 
(1995); Ogura et al., Cancer Research 50: 5102-5106 (1990); Santodonato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodonato, et al.. Gene Therapy 4:1246-1255 
(1997): and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)), which are herein 
incorporated by reference. In one embodiment, the cells which are engineered are 
arterial cells. The arterial cells may be reintroduced into the patient through direct 
injection to the artery, the tissues surrounding the artery, or through catheter injection. 

As discussed in more detail below, the polynucleotide constructs can be 
delivered by any method that delivers injectable materials to the cells of an animal, 
such as, injection into the interstitial space of tissues (heart, muscle, skin, lung, liver, 
and the like). The polynucleotide constructs may be delivered in a pharmaceutical^ 
acceptable liquid or aqueous carrier. 

In one embodiment, the polynucleotide of the invention is delivered as a naked 
polynucleotide. The term "naked" polynucleotide, DNA or RNA refers to sequences 
that are free from any delivery vehicle that acts to assist, promote or facilitate entry 
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into the cell, including viral sequences, viral particles, liposome formulations, 
lipofectin or precipitating agents and the like. However, the polynucleotides of the 
invention can also be delivered in liposome formulations and lipofectin formulations 
and the like can be prepared by methods well known to those skilled in the art. Such 
methods are described, for example, in U.S. Patent Nos. 5,593.972, 5,589,466, and 
5,580,859, which are herein incorporated by reference. 

The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene: 
pSVK3, pBPV, pMSG and pSVL available from Pharmacia; and pEFl/V5, 
pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
include adenoviral promoters, such as the adenoviral major late promoter; or 
heterologous promoters, such as the cytomegalovirus (CMV) promoter; the 
respiratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT 
promoter, the metallothionein promoter; heat shock promoters: the albumin promoter; 
the ApoAI promoter; human globin promoters; viral thymidine kinase promoters, 
such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs: the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
native promoter for the polynucleotides of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing 
naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

The polynucleotide construct of the invention can be delivered to the interstitial 
space of tissues within the an animal, including of muscle, skin, brain, lung, liver, 
spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
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gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells 
are particularly competent in their ability to take up and express polynucleotides. 

For the naked/zuc/e/c acid sequence injection, an effective dosage amount of 
DNA or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 
mg/kg body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. 

The preferred route of administration is by the parenteral route of injection 
into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked DNA 
constructs can be delivered to arteries during angioplasty by the catheter used in the 
procedure. 

The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to. direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
delivery methods are known in the art. 
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The constructs may also be delivered with delivery vehicles such as viral 
sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
invention include cationic (positively charged), anionic (negatively charged) and 
neutral preparations. However, cationic liposomes are particularly preferred because a 
tight charge complex can be formed between the cationic liposome and the 
polyanionic nucleic acid. Cationic liposomes have been shown to mediate 
intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. Acad. Sci. USA , 
84:7413-7416 (1987), which is herein incorporated by reference); mRNA (Malone et 
al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et al, J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 
form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triethylammonium (DOTMA) liposomes are 
particularly useful and are available under the trademark Lipofectin, from GIBCO 
BRL, Grand Island. N.Y. (See, also, Feigner et al., Proc. Natl Acad. Sci. USA , 
84:7413-7416 (1987). which is herein incorporated by reference). Other commercially 
available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE 
(Boehringer). 

Other cationic liposomes can be prepared from readily available materials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 
(which is herein incorporated by reference) for a description of the synthesis of 
DOTAP (l,2-bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation 
of DOTMA liposomes is explained in the literature, see, e.g., Feigner et al., Proc. 
Natl. Acad. Sci. USA. 84:7413-7417, which is herein incorporated by reference. 
Similar methods can be used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from 
Avanti Polar Lipids (Birmingham. Ala.), or can be easily prepared using readily 
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available materials. Such materials include phosphatidyl, choline, cholesterol, 
phosphatidyl ethanolamine, dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), dioleoylphoshatidyl ethanolamine (DOPE), 
among others. These materials can also be mixed with the DOTMA and DOTAP 
starting materials in appropriate ratios. Methods for making liposomes using these 
materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine 
(DOPE) can be used in various combinations to make conventional liposomes, with or 
without the addition of cholesterol. Thus, for example, DOPG/DOPC vesicles can be 
prepared by drying 50 mg each of DOPG and DOPC under a stream of nitrogen gas 
into a sonication vial. The sample is placed under a vacuum pump overnight and is 
hydrated the following day with deionized water. The sample is then sonicated for 2 
hours in a capped vial, using a Heat Systems model 350 sonicator equipped with an 
inverted cup (bath type) probe at the maximum setting while the bath is circulated at 
15EC. Alternatively, negatively charged vesicles can be prepared without sonication 
to produce multilamellar vesicles or by extrusion through nucleopore membranes to 
produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g., Straubinger et al., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 
canonic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic buffer solution such as 10 mM Tris/NaCl. sonicated, and 
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then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
5 include Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta, 
394:483 (1975); Wilson et al., Cell , 17:77 (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al., Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 

10 reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 1043 1 (1980); 
Szoka et al., Proc. Natl. Acad. Sci. USA , 75:145 (1978); Schaefer-Ridder et al., 
Science, 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1:10. Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the 

15 ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 

U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
on the injection of genetic material, complexed with cationic liposomes carriers, into 
mice. U.S. Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589.466, 
5,693,622, 5,580,859, 5,703,055. and international publication NO: WO 94/9469 

20 (which are herein incorporated by reference) provide cationic lipids for use in 

transfecting DNA into cells and mammals. U.S. Patent Nos. 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 
herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

25 In certain embodiments, cells are engineered, ex vivo or in vivo, using a 

retroviral particle containing RNA which comprises a sequence encoding 
polypeptides of the invention. Retroviruses from which the retroviral plasmid vectors 
may be derived include, but are not limited to, Moloney Murine Leukemia Virus, 
spleen necrosis virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis 

30 virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative 
Sarcoma Virus, and mammary tumor virus. 
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The retroviral plasmid vector is employed to transduce packaging cell lines to 
form producer cell lines. Examples of packaging cells which may be transfected 
include, but are not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT- 
19-17-H2, RCRE, RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described 
5 in Miller, Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 
reference in its entirety. The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are not limited to, electroporation, 
the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 

10 administered to a host. 

The producer cell line generates infectious retroviral vector particles which 
include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic cells will express polypeptides of the invention. 

1 5 In certain other embodiments, cells are engineered, ex vivo or in vivo, with 

polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 

20 into the host cell chromosome, thereby alleviating concerns about insertional 

mutagenesis. Furthermore, adenoviruses have been used as live enteric vaccines for 
many years with an excellent safety profile (Schwartzet al.. Am. Rev. Respir. Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- 1 -antitrypsin and 

25 CFTR to the lungs of cotton rats (Rosenfeld et a!., Science , 252:431-434 (1991); 

Rosenfeld et al., Cell. 68:143-155 (1992)). Furthermore, extensive studies to attempt 
to establish adenovirus as a causative agent in human cancer were uniformly negative 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described, for 

30 example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al., Cell . 68:143-155 (1992); Engelhardt et al., Human Genet. Ther., 
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4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al., 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224. which are herein 
incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
infecting cells and can express a polynucleotide of interest which is operably linked to 
a promoter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in one or more of all or a portion of the following genes: Ela, Elb, 
E3,E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, 
using an adeno-associated virus (AAV). AAVs are naturally occurring defective 
viruses that require helper viruses to produce infectious particles (Muzyczka, Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few viruses that 
may integrate its DNA into non-dividing cells. Vectors containing as little as 300 base 
pairs of AAV can be packaged and can integrate, but space for exogenous DNA is 
limited to about 4.5 kb. Methods for producing and using such AAVs are known in 
the art. See, for example, U.S. Patent Nos. 5,139,941, 5,173,414, 5,354,678, 
5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
in Sambrook et al.. Molecular Cloning: A Laboratory Manual. Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard technique, including 
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lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in 
vivo. The transduced cells will contain the polynucleotide construct integrated into its 
genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions and endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,641,670, issued June 24, 1997: International Publication NO: WO 
96/2941 1, published September 26, 1996; International Publication NO: WO 
94/12650. published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 
86:8932-8935 (1989); and Zijlstra et al., Nature, 342:435-438 (1989). This method 
involves the activation of a gene which is present in the target cells, but which is not 
normally expressed in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the 
art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 
sequence will be sufficiently near the 5' end of the desired endogenous 
polynucleotide sequence so the promoter will be operably linked to the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. 
Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' 
and y ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' end of the amplified promoter and the 5' end of the 
second targeting sequence contains the same restriction site as the 3' end of the 
amplified promoter. The amplified promoter and targeting sequences are digested 
and ligated together. 
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The promoter-targeting sequence construct is delivered to the cells, either as 
naked polynucleotide, or in conjunction with transfection-facilitating agents, such as 
liposomes, viral sequences, viral particles, whole viruses, lipofection, precipitating 
agents, etc., described in more detail above. The P promoter-targeting sequence can 
5 be delivered by any method, included direct needle injection, intravenous injection, 
topical administration, catheter infusion, particle accelerators, etc. The methods are 
described in more detail below. 

The promoter-targeting sequence construct is taken up by cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 

10 that an endogenous sequence is placed under the control of the promoter. The 
promoter then drives the expression of the endogenous sequence. 

The polynucleotides encoding polypeptides of the present invention may be 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic proteins include, but are not limited to, acidic and basic fibroblast growth 

1 5 factors, VEGF- 1 , VEGF-2 (VEGF-C), VEGF-3 ( VEGF-B), epidermal growth factor 
alpha and beta, platelet-derived endothelial cell growth factor, platelet-derived growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

20 Preferably, the polynucleotide encoding a polypeptide of the invention 

contains a secretory signal sequence that facilitates secretion of the protein. 
Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards or at the 5' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 

25 homologous or heterologous to the cells to be transfected. Additionally, the signal 
sequence may be chemically synthesized using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 

30 needle injection, systemic injection, catheter infusion, biolistic injectors, particle 

accelerators (i.e., "gene guns'"), gelfoam sponge depots, other commercially available 
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depot materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 
phosphate-precipitated plasmid into rat liver and rat spleen or a protein-coated 
plasmid into the portal vein has resulted in gene expression of the foreign gene in the 
rat livers. (Kaneda et al., Science, 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, a 
recombinant molecule of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. 
Administration of a composition locally within the area of arteries refers to injecting 
the composition centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration comprise liposomes comprising ligands for targeting the vehicle to a 
particular site. 

Preferred methods of systemic administration, include intravenous injection, 
aerosol, oral and percutaneous (topical) delivery. Intravenous injections can be 
performed using methods standard in the art. Aerosol delivery can also be performed 
using methods standard in the art (see, for example, Stribling et al., Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 128 1 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capable of withstanding degradation by digestive enzymes in the 
gut of an animal. Examples of such carriers, include plastic capsules or tablets, such 
as those known in the art. Topical delivery can be performed by mixing a 
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polynucleotide construct of the present invention with a lipophilic reagent (e.g., 
DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors including, for example, the chemical structure and 
biological activity of the substance, the age and weight of the animal, the precise 
condition requiring treatment and its severity, and the route of administration. The 
frequency of treatments depends upon a number of factors, such as the amount of 
polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 

Biological Arriv^ 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists could 
be used to treat the associated disease. 

Immune Activity 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of the immune system, by activating or inhibiting the proliferation, 
differentiation, or mobilization (chemotaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood cells, 
neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells from 
pluripotent stem cells. The etiology of these immune diseases, disorders, and/or 
conditions may be genetic, somatic, such as cancer or some autoimmune diseases. 
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disorders.and/or conditions, acquired (e.g.. by chemotherapy or toxins), or infectious. 
Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

5 A polynucleotides or polypeptides, or agonists or antagonists of the present 

invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be used to increase 
differentiation and proliferation of hematopoietic cells, including the pluripotent stem 
10 cells, in an effort to treator prevent those diseases, disorders, and/or conditions 

associated with a decrease in certain (or many) types hematopoietic cells. Examples 
of immunologic deficiency syndromes include, but are not limited to: blood protein 
diseases, disorders, and/or conditions (e.g. agammaglobulinemia, 
dysgammaglobulinemia), ataxia telangiectasia, common variable immunodeficiency, 
1 5 Digeorge Syndrome, HIV infection, HTLV-BL V infection, leukocyte adhesion 
deficiency syndrome, lymphopenia, phagocyte bactericidal dysfunction, severe 
combined immunodeficiency (SCIDs), Wiskott-Aldrich Disorder, anemia, 
thrombocytopenia, or hemoglobinuria. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the 
20 present invention could also be used to modulate hemostatic (the stopping of 
bleeding) or thrombolytic activity (clot formation). For example, by increasing 
hemostatic or thrombolytic activity, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
25 deficiencies), blood platelet diseases, disorders, and/or conditions (e.g. 

thrombocytopenia), or wounds resulting from trauma, surgery, or other causes. 
Alternatively, a polynucleotides or polypeptides, or agonists or antagonists of the 
present invention that can decrease hemostatic or thrombolytic activity could be used 
to inhibit or dissolve clotting. These molecules could be important in the treatment or 
30 prevention of heart attacks (infarction), strokes, or scarring. 
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A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
5 cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing autoimmune diseases, disorders, 

10 and/or conditions. 

Examples of autoimmune diseases, disorders, and/or conditions that can be 
treated, prevented, and/or diagnosed or detected by the present invention include, but 
are not limited to: Addison's Disease, hemolytic anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis, 

15 Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, Polyendocrinopathies, 
Purpura, Reiter's Disease, Stiff-Man Syndrome, Autoimmune Thyroiditis, Systemic 
Lupus Erythematosus. Autoimmune Pulmonary Inflammation, Guillain-Barre 
Syndrome, insulin dependent diabetes mellitis, and autoimmune inflammatory eye 
20 disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory problems, may also be treated, prevented, and/or 
diagnosed by polynucleotides or polypeptides, or agonists or antagonists of the 
present invention. Moreover, these molecules can be used to treat anaphylaxis, 

25 hypersensitivity to an antigenic molecule, or blood group incompatibility. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 

30 response is also involved in GVHD. but. in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
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polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
5 polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation. For example, the polypeptide or polynucleotide or agonists 
or antagonist may inhibit the proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 

10 chronic prostatitis, granulomatous prostatitis and malacoplakia. inflammation 
associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome (SIRS)), ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, cytokine or chemokine induced 
lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 

15 production of cytokines (e.g., TNF or IL-1.) 

Hyperproliferafive Disorders 

A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 

20 including neoplasms. A polynucleotides or polypeptides, or agonists or antagonists of 
the present invention may inhibit the proliferation of the disorder through direct or 
indirect interactions. Alternatively, a polynucleotides or polypeptides, or agonists or 
antagonists of the present invention may proliferate other cells which can inhibit the 
hyperproliferative disorder. 

25 For example, by increasing an immune response, particularly increasing 

antigenic qualities of the hyperproliferative disorder or by proliferating, 
differentiating, or mobilizing T-cells, hyperproliferative diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 

30 immune response. Alternatively, decreasing an immune response may also be a 
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method of treating, preventing, and/or diagnosing hyperproliferative diseases, 
disorders, and/or conditions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 
agonists or antagonists of the present invention include, but are not limited to 
neoplasms located in the:colon, abdomen, bone, breast, digestive system, liver, 
pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 
ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 
lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 
also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
agonists or antagonists of the present invention. Examples of such hyperproliferative 
diseases, disorders, and/or conditions include, but are not limited to: 
hypergammaglobulinemia, lymphoproliferative diseases, disorders, and/or conditions, 
paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstrom s 
Macroglobulinemia, Gaucher's Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 

One preferred embodiment utilizes polynucleotides of the present invention to 
inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating or preventing cell 
proliferative diseases, disorders, and/or conditions by inserting into an abnormally 
proliferating cell a polynucleotide of the present invention, wherein said 
polynucleotide represses said expression. 

Another embodiment of the present invention provides a method of treating or 
preventing cell-proliferative diseases, disorders, and/or conditions in individuals 
comprising administration of one or more active gene copies of the present invention 
to an abnormally proliferating cell or cells. In a preferred embodiment, 
polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
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construct encoding the poynucleotides of the present invention is inserted into cells to 
be treated utilizing a retrovirus, or more preferably an adenoviral vector (See G J. 
Nabel, et. al., PNAS 1999 96: 324-326, which is hereby incorporated by reference). 
In a most preferred embodiment, the viral vector is defective and will not transform 
non-proliferating cells, only proliferating cells. Moreover, in a preferred 
embodiment, the polynucleotides of the present invention inserted into proliferating 
cells either alone, or in combination with or fused to other polynucleotides, can then 
be modulated via an external stimulus (i.e. magnetic, specific small molecule, 
chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 
oncogenic genes " is intended the suppression of the transcription of the gene, the 
degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
destruction of the messenger RNA, the prevention of the post-translational 
modifications of the protein, the destruction of the protein, or the inhibition of the 
normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known gene delivery systems such as, but not 
limited to. retroviral vectors (Gilboa. J. Virology 44:845 (1982); Hocke, Nature 
320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
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In order to specifically deliver or transfect cells which are abnormally proliferating 
and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 
the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for 
polynucleotides of the present invention will target said gene and constructs to 
abnormally proliferating cells and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at 
the time of surgical intervention. 

By "cell proliferative disease" is meant any human or animal disease or 
disorder, affecting any one or any combination of organs, cavities, or body parts, 
which is characterized by single or multiple local abnormal proliferations of cells, 
groups of cells, or tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be 
administered as long as it has a biologically inhibiting effect on the proliferation of 
the treated cells. Moreover, it is possible to administer more than one of the 
polynucleotide of the present invention simultaneously to the same site. By 
"biologically inhibiting" is meant partial or total growth inhibition as well as 
decreases in the rate of proliferation or growth of the cells. The biologically 
inhibitory dose may be determined by assessing the effects of the polynucleotides of 
the present invention on target malignant or abnormally proliferating cell growth in 
tissue culture, tumor growth in animals and cell cultures, or any other method known 
to one of ordinary skill in the art. 

The present invention is further directed to antibody-based therapies which 
involve administering of anti-polypeptides and anti-polynucleotide antibodies to a 
mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
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producing anti-polypeptides and anti-polynucleotide antibodies polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
be provided in pharmaceutically acceptable compositions as known in the art or as 
described herein. 

A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 
of these approaches are described in more detail below. Armed with the teachings 
provided herein, one of ordinary skill in the art will know how to use the antibodies of 
the present invention for diagnostic, monitoring or therapeutic purposes without 
undue experimentation. 

In particular, the antibodies, fragments and derivatives of the present invention 
are useful for treating, preventing, and/or diagnosing a subject having or developing 
cell proliferative and/or differentiation diseases, disorders, and/or conditions as 
described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. 

The antibodies of this invention may be advantageously utilized in 
combination with other monoclonal or chimeric antibodies, or with lymphokines or 
hematopoietic growth factors, for example, which serve to increase the number or 
activity of effector cells which interact with the antibodies. 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including fragements thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for polynucleotides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
with a dissociation constant or Kd less than 5X10 6 M, 10 5 M. 5XKTM, 10" 7 M, 5X10" 
8 M, 10- 8 M. 5X10"M. 10"M. 5X10- ,0 M. lQr l0 M, 5X10 "M, 10"M, 5X10 12 M. 10" I2 M, 
5X10 n M. 10- ,3 M. 5X10 14 M. 10 14 M. 5X10 I5 M, and 10 I5 M. 
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Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, said anti-angiogenesis effect may be 
5 achieved indirectly, for example, through the inhibition of hematopoietic, tumor- 
specific cells, such as tumor-associated macrophages (See Joseph IB, et al. J Natl 
Cancer Inst, 90(21): 1648-53 (1998), which is hereby incorporated by reference). 
Antibodies directed to polypeptides or polynucleotides of the present invention may 
also result in inhibition of angiogenesis directly, or indirectly (See Witte L, et al., 
10 Cancer Metastasis Rev. 17(2): 155-61 (1998), which is hereby incorporated by 
reference)). 

Polypeptides, including protein fusions, of the present invention, or fragments 
thereof may be useful in inhibiting proliferative cells or tissues through the induction 
of apoptosis. Said polypeptides may act either directly, or indirectly to induce 

1 5 apoptosis of proliferative cells and tissues, for example in the activation of a death- 
domain receptor, such as tumor necrosis factor (TNF) receptor- 1, CD95 (Fas/APO- 1 ), 
TNF-receptor-related apoptosis-mediated protein (TRAMP) and TNF-related 
apoptosis-inducing ligand (TRAIL) receptor- 1 and -2 (See Schulze-Osthoff K, et.al., 
Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 

20 Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
or adjuviants, such as apoptonin, galectins, thioredoxins, antiinflammatory proteins 

25 (See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24; 1 1 1-1 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by 
reference). 

Polypeptides, including protein fusions to. or fragments thereof, of the present 
30 invention are useful in inhibiting the metastasis of proliferative cells or tissues. 

Inhibition may occur as a direct result of administering polypeptides, or antibodies 
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directed to said polypeptides as described elsewere herein, or indirectly, such as 
activating the expression of proteins known to inhibit metastasis, for example alpha 4 
integrins, (See, e.g., Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference). Such thereapeutic affects of the present invention may be 
5 achieved either alone, or in combination with small molecule drugs or adjuvants. 
In another embodiment, the invention provides a method of delivering 
compositions containing the polypeptides of the invention (e.g., compositions 
containing polypeptides or polypeptide antibodes associated with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
10 expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of the invention may be associated with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
and/or covalent interactions. 

Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
15 useful in enhancing the immunogenicity and/or antigenicity of proliferating cells or 
tissues, either directly, such as would occur if the polypeptides of the present 
invention 'vaccinated' the immune response to respond to proliferative antigens and 
immunogens, or indirectly, such as in activating the expression of proteins known to 
enhance the immune response (e.g. chemokines), to said antigens and immunogens. 

20 

Cardiovascular Disorders 

Polynucleotides or polypeptides, or agonists or antagonists of the invention 
may be used to treat, prevent, and/or diagnose cardiovascular diseases, disorders, 
and/or conditions, including peripheral artery disease, such as limb ischemia. 

25 Cardiovascular diseases, disorders, and/or conditions include cardiovascular 

abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral 
arteriovenous malformations, congenital heart defects, pulmonary atresia, and 
Scimitar Syndrome. Congenital heart defects include aortic coarctation, cor 
triatriatum, coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus 

30 arteriosus, Ebstein's anomaly, Eisenmenger complex, hypoplastic left heart syndrome, 
levocardia, tetralogy of fallot. transposition of great vessels, double outlet right 
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ventricle, tricuspid atresia, persistent truncus arteriosus, and heart septal defects, such 
as aortopulmonary septal defect, endocardial cushion defects. Lutembacher's 
Syndrome, trilogy of Fallot, ventricular heart septal defects. 

Cardiovascular diseases, disorders, and/or conditions also include heart 
5 disease, such as arrhythmias, carcinoid heart disease, high cardiac output, low cardiac 
output, cardiac tamponade, endocarditis (including bacterial), heart aneurysm, cardiac 
arrest, congestive heart failure, congestive cardiomyopathy, paroxysmal dyspnea, 
cardiac edema, heart hypertrophy, congestive cardiomyopathy, left ventricular 
hypertrophy, right ventricular hypertrophy, post-infarction heart rupture, ventricular 
10 septal rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications. Scimitar Syndrome, cardiovascular syphilis, and 
15 cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia, atrial fibrillation, atrial flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type pre-excitation syndrome, Wolff-Parkinson- White syndrome, sick sinus 
20 syndrome, tachycardias, and ventricular fibrillation. Tachycardias include 

paroxysmal tachycardia, supraventricular tachycardia, accelerated idioventricular 
rhythm, atrioventricular nodal reentry tachycardia, ectopic atrial tachycardia, ectopic 
junctional tachycardia, sinoatrial nodal reentry tachycardia, sinus tachycardia, 
Torsades de Pointes. and ventricular tachycardia. 
25 Heart valve disease include aortic valve insufficiency, aortic valve stenosis, 

hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve prolapse, 
mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary valve 
insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 
30 Myocardial diseases include alcoholic cardiomyopathy, congestive 

cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
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pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
endocardia] fibroelastosis, endomyocardial fibrosis. Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include coronary disease, such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
Klippel-Trenaunay-Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive 
diseases, arteritis, enartcritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies, diabetic retinopathy, embolisms, thrombosis, 
erythromelalgia, hemorrhoids, hepatic veno-occlusive disease, hypertension, 
hypotension, ischemia, peripheral vascular diseases, phlebitis, pulmonary veno- 
occlusive disease, Raynaud's disease, CREST syndrome, retinal vein occlusion, 
Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia telangiectasia, 
hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose ulcer, 
vasculitis, and venous insufficiency. 

Aneurysms include dissecting aneurysms, false aneurysms, infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include arteriosclerosis, intermittent claudication, 
carotid stenosis, fibromuscular dysplasias, mesenteric vascular occlusion, Moyamoya 
disease, renal artery obstruction, retinal artery occlusion, and thromboangiitis 
obliterans. 

Cerebrovascular diseases, disorders, and/or conditions include carotid artery 
diseases, cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral 
arteriosclerosis, cerebral arteriovenous malformation, cerebral artery diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis. 
Wallenberg s syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
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(including transient), subclavian steal syndrome, periventricular leukomalacia. 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 

Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 
embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemia includes cerebral ischemia, ischemic colitis, compartment 
syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis. Behcet's 
Syndrome. Churg-Strauss Syndrome, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Polynucleotides or polypeptides, or agonists or antagonists of the invention, 
are especially effective for the treatment of critical limb ischemia and coronary 
disease. 

Polypeptides may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositorial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
art. Polypeptides of the invention may be administered as part of a Therapeutic, 
described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-An giogenesis Activity 

The naturally occurring balance between endogenous stimulators and 
inhibitors of angiogenesis is one in which inhibitory influences predominate. 
Rastinejad et al, Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
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healing, organ regeneration, embryonic development, and female reproductive 
processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth, these regulatory controls fail. Unregulated angiogenesis becomes 
pathologic and sustains progression of many neoplastic and non-neoplastic diseases. 
A number of serious diseases are dominated by abnormal neovascularization 
including solid tumor growth and metastases, arthritis, some types of eye diseases, 
disorders, and/or conditions, and psoriasis. See, e.g., reviews by Moses et al, 
Biotech. 9:630-634 (1991); Folkman et al., N. Engl. J. Med., 333: 1757-1763 (1995); 
Auerbach et al., J. Microvasc. Res. 29:401-41 1 ( 1985); Folkman, Advances in 
Cancer Research, eds. Klein and Weinhouse. Academic Press, New York, pp. 175- 
203 (1985); Patz, Am. J. Opthalmal. 94:715-743 (1982); and Folkman et al, Science 
227:719-725 (1983). In a number of pathological conditions, the process of 
angiogenesis contributes to the disease state. For example, significant data have 
accumulated which suggest that the growth of solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun, Science 235:442-441 (1987). 

The present invention provides for treatment of diseases, disorders, and/or 
conditions associated with neovascularization by administration of the 
polynucleotides and/or polypeptides of the invention, as well as agonists or 
antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to, malignancies, solid tumors, and cancers 
described herein and otherwise known in the art (for a review of such disorders, see 
Fishman et al.. Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia (1985)).Thus, the 
present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in need thereof a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist of the invention. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be utilized in a variety 
of additional methods in order to therapeutically treat or prevent a cancer or tumor. 
Cancers which may be treated, prevented, and/or diagnosed with polynucleotides. 
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polypeptides, antagonists and/or agonists include, but are not limited to solid tumors, 
including prostate, lung, breast, ovarian, stomach, pancreas, larynx, esophagus, testes, 
liver, parotid, biliary tract, colon, rectum, cervix, uterus, endometrium, kidney, 
bladder, thyroid cancer; primary tumors and metastases: melanomas; glioblastoma; 
Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal cancer; 
advanced malignancies; and blood bom tumors such as leukemias. For example, 
polynucleotides, polypeptides, antagonists and/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

Within yet other aspects, polynucleotides, polypeptides, antagonists and/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
intravesical administration. Polynucleotides, polypeptides, antagonists and/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. 

Polynucleotides, polypeptides, antagonists and/or agonists may be useful in 
treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders, and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibromas, trachomas, and pyogenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
retinopathy of prematurity, macular degeneration, corneal graft rejection, neovascular 
glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed 
wound healing; endometriosis; vasculogenesis; granulations: hypertrophic scars 
(keloids); nonunion fractures; scleroderma; trachoma: vascular adhesions; myocardial 
angiogenesis; coronary collaterals; cerebral collaterals; arteriovenous malformations: 
ischemic limb angiogenesis: Osier- Webber Syndrome: plaque neovascularization; 
telangiectasia; hemophiliac joints; angiofibroma: fibromuscular dysplasia; wound 
granulation; Crohn's disease: and atherosclerosis. 
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For example, within one aspect of the present invention methods are provided 
for treating, preventing, and/or diagnosing hypertrophic scars and keloids, comprising 
the step of administering a polynucleotide, polypeptide, antagonist and/or agonist of 
the invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention polynucleotides, 
polypeptides, antagonists and/or agonists are directly injected into a hypertrophic scar 
or keloid, in order to prevent the progression of these lesions. This therapy is of 
particular value in the prophylactic treatment of conditions which are known to result 
in the development of hypertrophic scars and keloids (e.g., burns), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
retrolental fibroplasia and macular degeneration. 

Moreover, Ocular diseases, disorders, and/or conditions associated with 
neovascularization which can be treated, prevented, and/or diagnosed with the 
polynucleotides and polypeptides of the present invention (including agonists and/or 
antagonists) include, but are not limited to: neovascular glaucoma, diabetic 
retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of prematurity 
macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or iris 
neovascularization. See, e.g., reviews by Waltman etai, Am. J. Ophthal. §5:704-710 
(1978) and Gartner et ai, Surv. Ophthal. 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for 
treating or preventing neovascular diseases of the eye such as corneal 
neovascularization (including corneal graft neovascularization), comprising the step 
of administering to a patient a therapeutically effective amount of a compound (as 
described above) to the cornea, such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels. In certain 
pathological conditions however, capillaries may extend into the cornea from the 
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pericorneal vascular plexus of the limbus. When the cornea becomes vascularized, it 
also becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
diseases, disorders, and/or conditions can result in corneal neovascularization, 
including for example, corneal infections (e.g., trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali burns, trauma, inflammation (of any cause), 
toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses. 

Within particularly preferred embodiments of the invention, may be prepared 
for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly used in ocular preparations), and administered in 
eyedrop form. The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, anti-angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the anti-angiogenic composition is prepared with a muco- 
adhesive polymer which binds to cornea. Within further embodiments, the anti- 
angiogenic factors or anti-angiogenic compositions may be utilized as an adjunct to 
conventional steroid therapy. Topical therapy may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
The preferred site of injection may vary with the morphology of the individual lesion, 
but the goal of the administration would be to place the composition at the advancing 
front of the vasculature (i.e., interspersed between the blood vessels and the normal 
cornea). In most cases this would involve perilimbic corneal injection to "protect'' the 
cornea from the advancing blood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophylactically prevent corneal neovascularization. 
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In this situation the material could be injected in the perilimbic cornea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, such that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
eye in order to treat or prevent early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the formation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor or the 
vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
be initiated prior to the acquisition of severe disease requiring photocoagulation. 

Within another aspect of the present invention, methods are provided for 
treating or preventing retrolental fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
and/or agonist to the eye. such that the formation of blood vessels is inhibited. The 
compound may be administered topically, via intravitreous injection and/or via 
intraocular implants. 
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Additionally, diseases, disorders, and/or conditions which can be treated, 
prevented, and/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures. Osier- Weber syndrome, 
pyogenic granuloma, scleroderma, trachoma, and vascular adhesions. 

Moreover, diseases, disorders, and/or conditions and/or states, which can be 
treated, prevented, and/or diagnosed with the the polynucleotides, polypeptides, 
agonists and/or agonists include, but are not limited to, solid tumors, blood born 
tumors such as leukemias. tumor metastasis. Kaposi's sarcoma, benign tumors, for 
example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas, rheumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
diabetic retinopathy, retinopathy of prematurity, macular degeneration, corneal graft 
rejection, neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, and 
uvietis, delayed wound healing, endometriosis, vascluogenesis, granulations, 
hypertrophic scars (keloids), nonunion fractures, scleroderma, trachoma, vascular 
adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
arteriovenous malformations, ischemic limb angiogenesis. Osier- Webber Syndrome, 
plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), 
Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
fertilization have occurred, thus providing an effective method of birth control, 
possibly a "morning after" method. Polynucleotides, polypeptides, agonists and/or 
agonists may also be used in controlling menstruation or administered as either a 
peritoneal lavage fluid or for peritoneal implantation in the treatment of 
endometriosis. 
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Polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may be incorporated into surgical sutures in order to prevent stitch 
granulomas. 

Polynucleotides, polypeptides, agonists and/or agonists may be utilized in a 
wide variety of surgical procedures. For example, within one aspect of the present 
invention a compositions (in the form of, for example, a spray or film) may be utilized 
to coat or spray an area prior to removal of a tumor, in order to isolate normal 
surrounding tissues from malignant tissue, and/or to prevent the spread of disease to 
surrounding tissues. Within other aspects of the present invention, compositions (e.g., 
in the form of a spray) may be delivered via endoscopic procedures in order to coat 
tumors, or inhibit angiogenesis in a desired locale. Within yet other aspects of the 
present invention, surgical meshes which have been coated with anti- angiogenic 
compositions of the present invention may be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order to provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

Within further aspects of the present invention, methods are provided for 
treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, the anti-angiogenic 
compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
preferred embodiments of the invention, the anti-angiogenic compounds are applied 
after hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, polynucleotides, polypeptides, 
agonists and/or agonists may be administered to the resection margin of a wide 



WO 00/58495 



PCT/US00/07661 



176 

variety of tumors, including for example, breast, colon, brain and hepatic tumors. For 
example, within one embodiment of the invention, anti-angiogenic compounds may 
be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of new blood vessels at the site are inhibited. 

The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be administered along with other anti-angiogenic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
oxo complexes. Suitable oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate. 
calcium tungstate, sodium tungstate dihydrate, and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl 
complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
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molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 
sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate: sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al.. Cancer Res. 5 1 :22-26, 1 99 1); Sulphated Polysaccharide Peptidoglycan 
Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline. d,L- 
3,4-dehydroproline. Thiaproline, alpha,alpha-dipyridyl. aminopropionitrile fumarate; 
4-propyl-5-(4-pyridinyl)-2(3H)-oxazolone; Methotrexate: Mitoxantrone; Heparin; 
Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 
267:17321-17326, 1992); Chymostatin (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin 
(Ingber et al., Nature 348:555-557, 1990); Gold Sodium Thiomalate ("GST"; 
Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, 1987); anticollagenase-serum; 
alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1664, 1987); 
Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl-4- 
chloroanfhronilic acid disodium or "CCA"; Takeuchi et al., Agents Actions 36:312- 
316, 1992); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; 
and metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis 
that could be treated, prevented, and/or diagnosed by the polynucleotides or 
polypeptides and/or antagonists or agonists of the invention, include cancers (such as 
follicular lymphomas, carcinomas with p53 mutations, and hormone-dependent 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 
melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
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osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer)', autoimmune diseases, 
disorders, and/or conditions (such as, multiple sclerosis, Sjogren's syndrome. 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation, graft v. host disease, acute graft rejection, and chronic 
graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention are used to inhibit growth, progression, and/or 
metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
agonists or antagonists of the invention, include, but are not limited to, progression, 
and/or metastases of malignancies and related disorders such as leukemia (including 
acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
(including myeloblasts, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's 
macroglobulinemia. heavy chain disease, and solid tumors including, but not limited 
to, sarcomas and carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endotheliosarcoma, 
lymphangiosarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma, 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland carcinoma, 
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct 
carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms tumor, 
cervical cancer, testicular tumor, lung carcinoma, small cell lung carcinoma, bladder 
carcinoma, epithelial carcinoma, glioma, astrocytoma, medulloblastoma, 
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craniopharyngioma, ependymoma, pinealoma, hemangioblastoma, acoustic neuroma, 
oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be treated, prevented, 
and/or diagnosed by the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, include AIDS; neurodegenerative diseases, disorders, 
and/or conditions (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis. Retinitis pigmentosa, Cerebellar degeneration and brain tumor or 
prior associated disease); autoimmune diseases, disorders, and/or conditions (such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, 
Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
immune -related glomerulonephritis and rheumatoid arthritis) myelodysplastic 
syndromes (such as aplastic anemia), graft v. host disease, ischemic injury (such as 
that caused by myocardial infarction, stroke and reperfusion injury), liver injury (e.g., 
hepatitis related liver injury, ischemia/reperfusion injury, cholestosis (bile duct injury) 
and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic 
shock, cachexia and anorexia. 

Wound Healin? and Epithelial C ell Proliferation 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
and to stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
ulcers, cubitus ulcers, arterial ulcers, venous stasis ulcers, burns resulting from heat 
exposure or chemicals, and other abnormal wound healing conditions such as uremia, 
malnutrition, vitamin deficiencies and complications associted with systemic 
treatment with steroids, radiation therapy and antineoplastic drugs and 
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antimetabolites. Polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to promote dermal reestablishment subsequent to dermal 
loss 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to increase the adherence of skin grafts to a wound bed and 
to stimulate re-epithelialization from the wound bed. The following are a non- 
exhaustive list of grafts that polynucleotides or polypeptides, agonists or antagonists 
of the invention, could be used to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular grafts. Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick split graft. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin. 

It is believed that the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pancreas, stomach, small intesting, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation of epithelial cells such as 
sebocytes, hair follicles, hepatocytes, type II pneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
liver, and gastrointestinal tract. The polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinocytes, and basal keratinocytes. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could also be used to reduce the side effects of gut toxicity that result from 
radiation, chemotherapy treatments or viral infections. The polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, may have a 
cytoprotective effect on the small intestine mucosa. The polynucleotides or 



WO 00/58495 



PCT/USOO/07661 



181 

polypeptides, and/or agonists or antagonists of the invention, may also stimulate 
healing of mucositis (mouth ulcers) that result from chemotherapy and viral 
infections. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could further be used in full regeneration of skin in full and partial 
thickness skin defects, including burns, (i.e.. repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could be used to promote the resurfacing of the mucosal 
surface to aid more rapid healing and to prevent progression of inflammatory bowel 
disease. Treatment with the polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
of mucus throughout the gastrointestinal tract and could be used to protect the 
intestinal mucosa from injurious substances that are ingested or following surgery. 
The polynucleotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 
polynucleotides of the invention. 

Moreover, the polynucleotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides, 
and/or agonists or antagonists of the invention, which could stimulate proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
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prevent or treat acute or chronic lung damage. For example, emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e.. resulting from 
smoke inhalation and burns, that cause necrosis of the bronchiolar epithelium and 
alveoli could be effectively treated, prevented, and/or diagnosed using the 
polynucleotides or polypeptides, and/or agonists or antagonists of the invention. 
Also, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to stimulate the proliferation of and differentiation of type II 
pneumocytes, which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrome and bronchopulmonary 
displasia. in premature infants. 

The polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could stimulate the proliferation and differentiation of hepatocytes and, 
thus, could be used to alleviate or treat liver diseases and pathologies such as 
fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins 
known in the art). 

In addition, the polynucleotides or polypeptides, and/or agonists or antagonists 
of the invention, could be used treat or prevent the onset of diabetes mellitus. In 
patients with newly diagnosed Types I and II diabetes, where some islet cell function 
remains, the polynucleotides or polypeptides, and/or agonists or antagonists of the 
invention, could be used to maintain the islet function so as to alleviate, delay or 
prevent permanent manifestation of the disease. Also, the polynucleotides or 
polypeptides, and/or agonists or antagonists of the invention, could be used as an 
auxiliary in islet cell transplantation to improve or promote islet cell function. 

Neurological THsn^ 

Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnosed with the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include, but are not 
limited to. nervous system injuries, and diseases, disorders, and/or conditions which 
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result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
diagnosed in a patient (including human and non-human mammalian patients) 
according to the invention, include but are not limited to, the following lesions of 
either the central (including spinal cord, brain) or peripheral nervous systems: (1) 
ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
injury or associated with surgery, for example, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions, in which a portion of 
the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous 
system tissue; (4) infectious lesions, in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 
with infection by human immunodeficiency virus, herpes zoster, or herpes simplex 
virus or with Lyme disease, tuberculosis, syphilis; (5) degenerative lesions, in which 
a portion of the nervous system is destroyed or injured as a result of a degenerative 
process including but not limited to degeneration associated with Parkinson's disease. 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
portion of the nervous system is destroyed or injured by a nutritional disorder or 
disorder of metabolism including but not limited to, vitamin B 12 deficiency, folic 
acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to, diabetes (diabetic neuropathy. Bell's palsy), systemic lupus 
erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
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virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 
multifocal leukoencephalopathy, and central pontine myelinolysis. 

In a preferred embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. According to this embodiment, the compositions of the 
invention are used to treat, prevent, and/or diagnose neural cell injury associated with 
cerebral hypoxia. In one aspect of this embodiment, the polypeptides, 
polynucleotides, or agonists or antagonists of the invention are used to treat, prevent, 
and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with cerebral infarction. In another aspect of this embodiment, the 
polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, and/or diagnose or prevent neural cell injury associated with a stroke. 
In a further aspect of this embodiment, the polypeptides, polynucleotides, or agonists 
or antagonists of the invention are used to treat, prevent, and/or diagnose neural cell 
injury associated with a heart attack. 

The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyltransferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survival of neurons may 
routinely be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 
10:3507-3515 (1990)): increased sprouting of neurons may be detected by methods 
known in the art. such as. for example, the methods set forth in Pestronk et al. (Exp. 
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Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev. Neurosci. 4:17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc.. using techniques known 
in the art and depending on the molecule to be measured: and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific embodiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to. diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

Infectious Dwaw 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
invention can be used to treat, prevent, and/or diagnose infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may betreated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, 
polypeptide or polynucleotide and/or agonist or antagonist of the present invention 
may also directly inhibit the infectious agent, without necessarily eliciting an immune 
response. 

Viruses are one example of an infectious agent that can cause disease or 
symptoms that can be treated, prevented, and/or diagnosed by a polynucleotide or 
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polypeptide and/or agonist or antagonist of the present invention. Examples of 
viruses, include, but are not limited to Examples of viruses, include, but are not 
limited to the following DNA and RNA viruses and viral families: Arbovirus, 
Adenoviridae, Arenaviridae, Arterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, 
Circoviridae, Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae 
(Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes Simplex, Herpes 
Zoster), Mononegavirus (e.g., Paramyxoviridae, Morbillivirus, Rhabdoviridae), 
Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picomaviridae, Poxviridae (such as Smallpox or 
Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-I, HTLV-II, Lentivirus), 
and Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 
opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, chickenpox, 
hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, Polio, 
leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
invention, can be used to treat, prevent, and/or diagnose any of these symptoms or 
diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis, 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
are used to treat patients nonresponsive to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. 

Similarly, bacterial or fungal agents that can cause disease or symptoms and 
that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
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include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g., Corynebacterium. 
Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g., Anthrax, Clostridium), Bacteroidaceae, Blastomycosis, Bordetella, Borrelia 
(e.g., Borrelia burgdorferi). Brucellosis, Candidiasis, Campylobacter, 
Coccidioidomycosis, Cryptococcosis, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacteriaceae (Klebsiella, Salmonella 
(e.g., Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipelothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Mycobacterium leprae, Vibrio cholerae, Neisseriaceae (e.g., Acinetobacter, 
Gonorrhea. Menigococcal), Meissena meningitidis, Pasteurellacea Infections (e.g., 
Actinobacillus, Heamophilus (e.g., Heamophilus influenza type B), Pasteurella), 
Pseudomonas, Rickettsiaceae, Chlamydiaceae, Syphilis, Shigella spp., 
Staphylococcal, Meningiococcal. Pneumococcal and Streptococcal (e.g., 
Streptococcus pneumoniae and Group B Streptococcus). These bacterial or fungal 
families can cause the following diseases or symptoms, including, but not limited to: 
bacteremia, endocarditis, eye infections (conjunctivitis, tuberculosis, uveitis), 
gingivitis, opportunistic infections (e.g., AIDS related infections), paronychia, 
prosthesis-related infections, Reiters Disease, respiratory tract infections, such as 
Whooping Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, 
Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumonia, Gonorrhea, 
meningitis (e.g., mengitis types A and B), Chlamydia, Syphilis. Diphtheria. Leprosy, 
Paratuberculosis, Tuberculosis, Lupus, Botulism, gangrene, tetanus, impetigo, 
Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., 
cellulitis, dermatocycoses), toxemia, urinary tract infections, wound infections. 
Polynucleotides or polypeptides, agonists or antagonists of the invention, can be used 
to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 
embodiments, polynucleotides, polypeptides, agonists or antagonists of the invention 
are used to treat, prevent, and/or diagnose: tetanus. Diptheria. botulism, and/or 
meningitis type B. 
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Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis. Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
5 Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., 
Plasmodium virax, Plasmodium falciparum, Plasmodium malariae and Plasmodium 
ovale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., 

10 dysentery, giardiasis), liver disease, lung disease, opportunistic infections (e.g., AIDS 
related), malaria, pregnancy complications, and toxoplasmosis, polynucleotides or 
polypeptides, or agonists or antagonists of the invention, can be usedtotreat, prevent, 
and/or diagnose any of these symptoms or diseases. In specific embodiments, 
polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 

15 treat, prevent, and/or diagnose malaria. 

Preferably, treatment or prevention using a polypeptide or polynucleotide 
and/or agonist or antagonist of the present invention could either be by administering 
an effective amount of a polypeptide to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and 

20 returning the engineered cells to the patient (ex vivo therapy). Moreover, the 

polypeptide or polynucleotide of the present invention can be used as an antigen in a 
vaccine to raise an immune response against infectious disease. 

Regeneration 

25 A polynucleotide or polypeptide and/or agonist or antagonist of the present 

invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis. 

30 osteocarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, reperfusion injury, or systemic cytokine damage. 
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Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For example, 
increased tendon/ligament regeneration would quicken recovery time after damage. 
A polynucleotide or polypeptide and/or agonist or antagonist of the present invention 
could also be used prophylactically in an effort to avoid damage. Specific diseases 
that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
regeneration of non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention to 
proliferate and differentiate nerve cells. Diseases that could be treated, prevented, 
and/or diagnosed using this method include central and peripheral nervous system 
diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 

Chemotaxis 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts or mobilizes 
cells (e.g., monocytes, fibroblasts, neutrophils, T-cells. mast cells, eosinophils, 
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epithelial and/or endothelial cells) to a particular site in the body, such as 
inflammation, infection, or site of hyperproliferation. The mobilized cells can then 
fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 
molecules can then be used to treat, prevent, and/or diagnose inflammation, infection, 
hyperproliferative diseases, disorders, and/or conditions, or any immune system 
disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can 
be used to treat, prevent, and/or diagnose wounds. 

It is also contemplated that a polynucleotide or polypeptide and/or agonist or 
antagonist of the present invention may inhibit chemotactic activity. These molecules 
could also be used totreat, prevent, and/or diagnose diseases, disorders, and/or 
conditions. Thus, a polynucleotide or polypeptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chemotaxis. 

Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules to which the polypeptide binds. The 
binding of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors),or 
small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g., a fragment of the ligand. or a natural substrate, a ligand. a structural 
or functional mimetic. (See. Coligan et al.. Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 
receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
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of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells which express the polypeptide, either as a secreted protein or on the cell 
5 membrane. Preferred cells include cells from mammals, yeast, Drosophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially 
containing the molecule to observe binding, stimulation, or inhibition of activity of 
either the polypeptide or the molecule. 

10 The assay may simply test binding of a candidate compound to the 

polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
Alternatively, the assay can be carried out using cell-free preparations. 

1 5 polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

20 Preferably, an ELISA assay can measure polypeptide level or activity in a 

sample (e.g., biological sample) using a monoclonal or polyclonal antibody. The 
antibody can measure polypeptide level or activity by either binding, directly or 
indirectly, to the polypeptide or by competing with the polypeptide for a substrate. 

Additionally, the receptor to which a polypeptide of the invention binds can be 

25 identified by numerous methods known to those of skill in the art, for example, ligand 
panning and FACS sorting (Coligan, et al., Current Protocols in Immun., 1(2), 
Chapter 5, (1991)). For example, expression cloning is employed wherein 
polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
example, NIH3T3 cells which are known to contain multiple receptors for the FGF 

30 family proteins, and SC-3 cells, and a cDNA library created from this RNA is divided 
into pools and used to transfect COS cells or other cells that are not responsive to the 
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polypeptides. Transfected cells which are grown on glass slides are exposed to the 
polypeptide of the present invention, after they have been labelled. The polypeptides 
can be labeled by a variety of means including iodination or inclusion of a recognition 
site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re -screening process, eventually 
yielding a single clones that encodes the putative receptor. 

As an alternative approach for receptor identification, the labeled polypeptides 
can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
microsequencing. The amino acid sequence obtained from microsequencing would 
be used to design a set of degenerate oligonucleotide probes to screen a cDNA library 
to identify the genes encoding the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, 
and/or codon-shuffling (collectively referred to as "DNA shuffling") may be 
employed to modulate the activities of polypeptides of the invention thereby 
effectively generating agonists and antagonists of polypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,81 1,238, 5,830,721, 5,834,252, and 
5,837,458, and Patten. P. A., et al., Curr. Opinion Biotechnol. 8:724-33 (1997); 
Harayama, S. Trends Biotechnol. 16(2):76-82 ( 1998); Hansson, L. O., et al., J. Mol. 
Biol. 287:265-76 (1999); and Lorenzo, M. M. and Blasco, R. Biotechniques 
24(2):308-13 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment, alteration of polynucleotides and corresponding 
polypeptides of the invention may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
sequence of the invention molecule by homologous, or site-specific, recombination. 
In another embodiment, polynucleotides and corresponding polypeptides of the 
invention may be alterred by being subjected to random mutagenesis by error-prone 
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PCR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
more components, motifs, sections, parts, domains, fragments, etc. of one or more 
heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as. for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphogenetic 
protein (BMP)-2, BMP-4, BMP-5, BMP-6. BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalm. growth differentiation factors (GDFs), 
nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF-beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the 
polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a 
decreased undesirable activity. 

Additionally, this invention provides a method of screening compounds to 
identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the compound to be screened and 3[H] 
thymidine under cell culture conditions where the fibroblast cell would normally 
proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to the amount of fibroblast proliferation in the presence of the 
compound to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 
procedure. 
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In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated with a labeled 
polypeptide of the present invention in the presence of the compound. The ability of 
the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following 
interaction of a compound to be screened and the receptor is measured and the ability 
of the compound to bind to the receptor and elicit a second messenger response is 
measured to determine if the compound is a potential agonist or antagonist. Such 
second messenger systems include but are not limited to, cAMP guanylate cyclase, 
ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a patient (e.g., blood vessel 
growth) by activating or inhibiting the polypeptide/molcculc. Moreover, the assays 
can discover agents which may inhibit or enhance the production of the polypeptides 
of the invention from suitably manipulated cells or tissues. Therefore, the invention 
includes a method of identifying compounds which bind to the polypeptides of the 
invention comprising the steps of: (a) incubating a candidate binding compound with 
the polypeptide; and (b) determining if binding has occurred. Moreover, the 
invention includes a method of identifying agonists/antagonists comprising the steps 
of: (a) incubating a candidate compound with the polypeptide, (b) assaying a 
biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
experimentally by using the beta-pleated sheet regions contained in the polypeptide 
sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
any combination or all of contained in the polypeptide sequences of the invention. 



WO 00/58495 



PCT/US00/07661 



195 

Additional preferred embodiments of the invention are directed to polypeptides which 
comprise, or alternatively consist of, the amino acid sequence of each of the beta 
pleated sheet regions in one of the polypeptide sequences of the invention. Additional 
embodiments of the invention are directed to polypeptides which comprise, or 
alternatively consist of, any combination or all of the beta pleated sheet regions in one 
of the polypeptide sequences of the invention. 

Targeted Delivprv 

In another embodiment, the invention provides a method of delivering 
compositions to targeted cells expressing a receptor for a polypeptide of the invention, 
or cells expressing a cell bound form of a polypeptide of the invention. 

As discussed herein, polypeptides or antibodies of the invention may be 
associated with heterologous polypeptides, heterologous nucleic acids, toxins, or 
prodrugs via hydrophobic, hydrophilic, ionic and/or covalent interactions. In one 
embodiment, the invention provides a method for the specific delivery of 
compositions of the invention to cells by administering polypeptides of the invention 
(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisense or ribozymes) or double 
stranded nucleic acid (e.g., DNA that can integrate into the cell's genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific 
destruction of cells (e.g., the destruction of tumor cells) by administering polypeptides 
of the invention (e.g.. polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic 
effector systems, radioisotopes, holotoxins. modified toxins, catalytic subunits of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell 
that under defined conditions cause the cell's death. Toxins that may be used 
according to the methods of the invention include, but are not limited to. radioisotopes 
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known in the art, compounds such as, for example, antibodies (or complement fixing 
containing portions thereof) that bind an inherent or induced endogenous cytotoxic 
effector system, thymidine kinase, endonuclease, RNAse. alpha toxin, ricin, abrin, 
Pseudomonas exotoxin A, diphtheria toxin, saporin, momordin, gelonin, pokeweed 
antiviral protein, alpha-sarcin and cholera toxin. By "cytotoxic prodrug" is meant a 
non-toxic compound that is converted by an enzyme, normally present in the cell, into 
a cytotoxic compound. Cytotoxic prodrugs that may be used according to the 
methods of the invention include, but are not limited to, glutamyl derivatives of 
benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives 
of doxorubicin. 

Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. 

This invention is particularly useful for screening therapeutic compounds by 
using the polypeptides of the present invention, or binding fragments thereof, in any 
of a variety of drug screening techniques. The polypeptide or fragment employed in 
such a test may be affixed to a solid support, expressed on a cell surface, free in 
solution, or located intracellularly. One method of drug screening utilizes eukaryotic 
or prokaryotic host cells which are stably transformed with recombinant nucleic acids 
expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. 

Thus, the present invention provides methods of screening for drugs or any 
other agents which affect activities mediated by the polypeptides of the present 
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invention. These methods comprise contacting such an agent with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art. In such a competitive binding assay, the agents to screen are typically 
5 labeled. Following incubation, free agent is separated from that present in bound 
form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 

10 invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13. 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds are 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 

15 washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays 

20 in which neutralizing antibodies capable of binding polypeptides of the present 

invention specifically compete with a test compound for binding to the polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention. 

25 

Antisense And Ri hozvme (Antagonists) 

In specific embodiments, antagonists according to the present invention are 
nucleic acids corresponding to the sequences contained in SEQ ID NO:X. or the 
complementary strand thereof, and/or to nucleotide sequences contained a deposited 
30 clone. In one embodiment, antisense sequence is generated internally by the 

organism, in another embodiment, the antisense sequence is separately administered 
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(see, for example, O'Connor, Neurochem., 56:560 (1991). Oligodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
5 example, in Okano, Neurochem., 56:560 (1991); Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et al., Nucleic Acids Research, 6:3073 
(1979); Cooney et al., Science, 241:456 (1988); and Dervan et al., Science, 251:1300 
(1991). The methods are based on binding of a polynucleotide to a complementary 
10 DNA or RNA. 

For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al. (1988); Anfossi et al. (1989)). These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
15 A similar procedure for in vivo use is described in WO 9 1/1 5580. Briefly, a pair of 
oligonucleotides for a given antisense RNA is produced as follows: A sequence 
complimentary to the first 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindlll site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
20 HC1 pH 7.5, lOmM MgC12, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retroviral vector PMV7 (WO 91/15580). 

For example, the 5' coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
25 is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
RNA oligonucleotide hybridizes to the mRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment, the antisense nucleic acid of the invention is produced 
30 intracellularly by transcription from an exogenous sequence. For example, a vector or 
a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
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invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episomal or become chromosomally 
integrated, as long as it can be transcribed to produce the desired antisense RNA. 
Such vectors can be constructed by recombinant DNA technology methods standard 
5 in the art. Vectors can be plasmid, viral, or others known in the art, used for 

replication and expression in vertebrate cells. Expression of the sequence encoding a 
polypeptide of the invention, or fragments thereof, can be by any promoter known in 
the art to act in vertebrate, preferably human cells. Such promoters can be inducible 
or constitutive. Such promoters include, but are not limited to, the SV40 early 

10 promoter region (Bernoist and Chambon, Nature, 29:304-310 (1981), the promoter 
contained in the 3' long terminal repeat of Rous sarcoma vims (Yamamoto et al., 
Cell, 22:787-797 (1980), the herpes thymidine promoter (Wagner et al., Proc. Natl. 
Acad. Sci. U.S.A., 78:1441-1445 (1981), the regulatory sequences of the 
metallothionein gene (Brinsteret al., Nature, 296:39-42 (1982)), etc. 

15 The antisense nucleic acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although preferred, is not required. A sequence 
"complementary to at least a portion of an RNA," referred to herein, means a 
sequence having sufficient complementarity to be able to hybridize with the RNA, 

20 forming a stable duplex: in the case of double stranded antisense nucleic acids of the 
invention, a single strand of the duplex DNA may thus be tested, or triplex formation 
may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 

25 invention it may contain and still form a stable duplex (or triplex as the case may be). 
One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5' end of the message, e.g., 
the 5' untranslated sequence up to and including the AUG initiation codon. should 

30 work most efficiently at inhibiting translation. However, sequences complementary 
to the 3' untranslated sequences of mRNAs have been shown to be effective at 
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inhibiting translation of mRNAs as well. See generally, Wagner, R.. Nature, 
372:333-335 (1994). Thus, oligonucleotides complementary to either the 5' - or 3' - 
non- translated, non-coding regions of a polynucleotide sequence of the invention 
could be used in an antisense approach to inhibit translation of endogenous mRNA. 
5 Oligonucleotides complementary to the 5 ' untranslated region of the mRNA should 
include the complement of the AUG start codon. Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance with the invention. Whether designed to hybridize to the 
5' -, 3' - or coding region of mRNA, antisense nucleic acids should be at least six 
10 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 

The polynucleotides of the invention can be DNA or RNA or chimeric 
mixtures or derivatives or modified versions thereof, single-stranded or double- 
15 stranded. The oligonucleotide can be modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization, 
etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see, e.g., Letsingeret al., Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556 
20 (1989): Lemaitre et al., Proc. Natl. Acad. Sci.. 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15, 1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published April 25, 1988), hybridization- 
triggered cleavage agents. (See, e.g., Krol et al., BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon. Pharm. Res., 5:539-549(1988)). To this end, 
25 the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 

hybridization triggered cross-linking agent, transport agent, hybridization-triggered 
cleavage agent, etc. 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but not limited to. 5-fluorouracil. 
30 5-bromouracil, 5-chlorouracil, 5-iodouracil. hypoxanthine. xantine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl-2-thiouridine, 
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5-carboxymethylaminomethyluracil. dihydrouracil. beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine. 1-methylinosine, 
2,2-dimethylguanine. 2-methyladenine, 2-methylguanine, 3-methylcytosine. 
5-methylcytosine, N6-adenine. 7-methylguanine. 5-methylaminomethyluracil, 
5-methoxyaminomethyl-2-thiouracil, beta-D-mannosylqueosine, 
5'-methoxycarboxymethyluracil, 5-methoxyuracil. 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine. 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 
5-methyluracil, uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 
5-methyl-2-thiouracil, 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 
2,6-diaminopurine. 

The antisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothioate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester. and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 
hybrids with complementary RNA in which, contrary to the usual b-units. the strands 
run parallel to each other (Gautier et al., Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 
15:6131-6148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
215:327-330(1987)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch. Applied Biosystems. etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
(Nucl. Acids Res.. 16:3209 (1988)), methylphosphonate oligonucleotides can be 
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prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A.. 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
region are most preferred. 

Potential antagonists according to the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/1 1364, published 
October 4, 1990; Sarveret al, Science, 247:1222-1225 (1990). While ribozymes that 
cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
corresponding to the polynucleotides of the invention, the use of hammerhead 
ribozymes is preferred. Hammerhead ribozymes cleave mRNAs at locations dictated 
by flanking regions that form complementary base pairs with the target mRNA. The 
sole requirement is that the target mRNA have the following sequence of two bases: 
5' -UG-3' . The construction and production of hammerhead ribozymes is well 
known in the art and is described more fully in Haseloff and Gerlach. Nature, 
334:585-591 (1988). There are numerous potential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing. Preferably, 
the ribozyme is engineered so that the cleavage recognition site is located near the 5' 
end of the mRNA corresponding to the polynucleotides of the invention; i.e., to 
increase efficiency and minimize the intracellular accumulation of non-functional 
mRNA transcripts. 

As in the antisense approach, the ribozymes of the invention can be composed 
of modified oligonucleotides (e.g. for improved stability, targeting, etc.) and should 
be delivered to cells which express the polynucleotides of the invention in vivo. 
DNA constructs encoding the ribozyme may be introduced into the cell in the same 
manner as described above for the introduction of antisense encoding DNA. A 
preferred method of delivery involves using a DNA construct "encoding" the 
ribozyme under the control of a strong constitutive promoter, such as, for example, 
pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 
the ribozyme to destroy endogenous messages and inhibit translation. Since 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular growth and proliferation, for example, in tumor formation 
or growth. 

The antagonist/agonist may also be employed to prevent hyper-vascular 
diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing. 
15 The antagonist/agonist may also be employed to treat, prevent, and/or 

diagnose the diseases described herein. 

Thus, the invention provides a method of treating or preventing 

diseases.disorders, and/or conditions, including but not limited to the diseases, 

disorders, and/or conditions listed throughout this application, associated with 
20 overexpression of a polynucleotide of the present invention by administering to a 

patient (a) an antisense molecule directed to the polynucleotide of the present 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 

invention. 

invention, and/or (b) a ribozyme directed to the polynucleotide of the present 
25 invention. 

Other Activities 

The polypeptide of the present invention, as a result of the ability to stimulate 
vascular endothelial cell growth, may be employed in treatment for stimulating re- 
30 vascularization of ischemic tissues due to various disease conditions such as 

thrombosis, arteriosclerosis, and other cardiovascular conditions. These polypeptide 



WO 00/58495 



PCT/US00/07661 



may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. 

The polypeptide may also be employed for treating wounds due to injuries, 
burns, post-operative tissue repair, and ulcers since they are mitogenic to various cells 
5 of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

The polypeptide of the present invention may also be employed stimulate 
neuronal growth and to treat, prevent, and/or diagnose neuronal damage which occurs 
in certain neuronal disorders or neuro-degenerative conditions such as Alzheimer's 
10 disease. Parkinson's disease, and AIDS-related complex. The polypeptide of the 

invention may have the ability to stimulate chondrocyte growth, therefore, they may 
be employed to enhance bone and periodontal regeneration and aid in tissue 
transplants or bone grafts. 

The polypeptide of the present invention may be also be employed to prevent 
15 skin aging due to sunburn by stimulating keratinocyte growth. 

The polypeptide of the invention may also be employed for preventing hair 
loss, since FGF family members activate hair-forming cells and promotes melanocyte 
growth. Along the same lines, the polypeptides of the present invention may be 
employed to stimulate growth and differentiation of hematopoietic cells and bone 
20 marrow cells when used in combination with other cytokines. 

The polypeptide of the invention may also be employed to maintain organs 
before transplantation or for supporting cell culture of primary tissues. 

The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

25 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
30 present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue. 
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pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
polynucleotides and/or agonist or antagonists of the present invention may be used to 
modulate mammalian metabolism affecting catabolism, anabolism, processing, 
utilization, and storage of energy. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may be used to change a mammal's mental state or physical state by 
influencing biorhythms, caricadic rhythms, depression (including depressive diseases, 
disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
capabilities (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 

Polypeptide or polynucleotides and/or agonist or antagonists of the present 
invention may also be used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
minerals, cofactors or other nutritional components. 

Other Pref erred Rrnhnriimpnt. 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 contiguous nucleotides in the nucleotide 
sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1. 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO.X in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of 
the Start Codon and ending with the nucleotide at about the position of the 3' 
Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 
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Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the 
nucleotide at about the position of the 3' Nucleotide of the Clone Sequence as 
defined for SEQ ID NO:X in Table 1. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 150 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO.X 
in Table 1. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence of SEQ ID NO:X. 

Also preferred is an isolated nucleic acid molecule which hybridizes under 
stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1 , 
which DNA molecule is contained in the material deposited with the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
cDNA Clone Identifier. 
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Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 
ATCC Deposit Number shown in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
complete open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to sequence of at least 1 50 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to the complete 
nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is a method for detecting in a biological 
sample a nucleic acid molecule comprising a nucleotide sequence which is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing a nucleotide sequence of at least one 
nucleic acid molecule in said sample with a sequence selected from said group and 
determining whether the sequence of said nucleic acid molecule in said sample is at 
least 95% identical to said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
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molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as defined in Table 1 ; and a nucleotide sequence encoded by 
a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a 
nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least 
one sequence in said panel is at least 95% identical to a sequence of at least 50 
contiguous nucleotides in a sequence selected from said group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 
comprising a nucleotide sequence that is at least 95% identical to a sequence of at 
least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
nucleotide sequence of SEQ ID NO:X wherein X is any integer as defined in Table 1 ; 
and a nucleotide sequence encoded by a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 
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The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides in a 
sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wherein X is any integer as defined in Table 1 ; and a nucleotide sequence 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1. 

Also preferred is a polypeptide, wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of SEQ ID NO:Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO: Y. 
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Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
5 sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
10 acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
15 at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
20 at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . 

Further preferred is an isolated antibody which binds specifically to a 
30 polypeptide comprising an amino acid sequence that is at least 90% identical to a 

sequence of at least 10 contiguous amino acids in a sequence selected from the group 
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consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1. 

Further preferred is a method for detecting in a biological sample a 
polypeptide comprising an amino acid sequence which is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1; and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 
Table 1 : and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is the above method wherein said step of comparing sequences 
is performed by comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
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in said sample, if any, comprising an amino acid sequence that is at least 90% 
identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is the above method for identifying the species, tissue or cell 
type of a biological sample, which method comprises a step of detecting polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
sequence of at least 10 contiguous amino acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1, which method comprises a step of detecting in a 
biological sample obtained from said subject polypeptide molecules comprising an 
amino acid sequence in a panel of at least two amino acid sequences, wherein at least 
one sequence in said panel is at least 90% identical to a sequence of at least 10 
contiguous amino acids in a sequence selected from the group consisting of: an amino 
acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1. 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide wherein said polypeptide comprises an amino acid sequence that is at 
least 90% identical to a sequence of at least 10 contiguous amino acids in a sequence 
selected from the group consisting of: an amino acid sequence of SEQ ID NO: Y 
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wherein Y is any integer as defined in Table 1; and a complete amino acid sequence 
of a secreted protein encoded by a human cDNA clone identified by a cDNA Clone 
Identifier in Table 1 and contained in the deposit with the ATCC Deposit Number 
shown for said cDNA clone in Table 1 . 
5 Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 

sequence encoding a polypeptide has been optimized for expression of said 
polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
comprises an amino acid sequence selected from the group consisting of: an amino 

10 acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1: and a 
complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 

15 inserting any of the above isolated nucleic acid molecule into a vector. Also preferred 
is the recombinant vector produced by this method. Also preferred is a method of 
making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 

20 culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making 
an isolated polypeptide, wherein said recombinant host cell is a eukaryotic cell and 
said polypeptide is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from the group consisting of: an amino acid sequence of 

25 SEQ ID NO:Y beginning with the residue at the position of the First Amino Acid of 
the Secreted Portion of SEQ ID NO:Y wherein Y is an integer set forth in Table 1 and 
said position of the First Amino Acid of the Secreted Portion of SEQ ID NO:Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 

30 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . The isolated polypeptide produced by this method is also preferred. 
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Also preferred is a method of treatment of an individual in need of an 
increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

The above -recited applications have uses in a wide variety of hosts. Such 
hosts include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse, mouse, rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human. In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
embodiments, the host is a mammal. In most preferred embodiments, the host is a 
human. 

In specific embodiments of the invention, for each "Contig ID" listed in the 
fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively consisting of, a nucleotide sequence referenced in the 
fifth column of Table 2 and described by the general formula of a-b, whereas a and b 
are uniquely determined for the corresponding SEQ ID NO:X referred to in column 3 
of Table 2. Further specific embodiments are directed to polynucleotide sequences 
excluding one, two. three, four, or more of the specific polynucleotide sequences 
referred to in the fifth column of Table 2. In no way is this listing meant to encompass 
all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available through these accessions are hereby 
incorporated by reference in their entirety. 



TABLE 2 



Gene No. 


cDNA Clone 


NT 


Contig ID 


Public Accession Numbers 




ID 


SEQ 










ID 










NO: 
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X 






I 


HTXCU30 


11 


839846 


AA604691 


3 


HSQAX94 


13 


838800 


T63353, T63677, T96927. T97034, R06604, 
R066I3, R06660. R06669. R 14723, R36481, 
R36482, R42442, R42442, R62535, R66089, 
R67689. H47786. R84588. N22975, N32390, 
N50451 , N50507, N79367, N94584, W23791, 
W49640, W49607. AA232656, AA234386, 
AA258286. AA6 13263, AA887754, AA972500, 
AA969851 . A1051650. AI094753, A1097106, 

AA4792 1 2, AA43 1110, AA703 127, AA770028, 
AA883725, AA970514, AA972808, AI074320, 
AI086675 


15 


HLHDC33 




779499 


N47880 


22 


HNGFN77 


32 


842620 


AA085043 


24 


HEBGM06 


34 


842527 


R54668. R59346. H97686. N3 1 494. N44569. 
W58702. AA179801, AA180543, N32284, 

1 AA4 1-OOJ. AA440jo 1 , A A44oj4j), 

AA758971, A1023622, T17064 


29 


H6EEN71 


39 


829201 


T74716. R14904, R17704, R44067, R44483, 
R44067, R44483, R70146. H05924, H 1 1478, 
H24144. H83454, AA029577, AA029578, 
AA076524. AA 149520. AA425537 


30 


HHEPM64 


40 


844953 


N51486. N53629, N5981 1. N72758. AA148559, 
AA 165330. AA235159. AA489244, AA504283, 
AA689472. AA689529. AA714017. AA731441. 
CO 1997. N88816. A1025597 
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Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



Example 1: Isolation of a Selected cD N A Clone From the Deposited Sample 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table 1 identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to construct the library is a phage 
vector from which a plasmid has been excised. The table immediately below 
correlates the related plasmid for each phage vector used in constructing the cDNA 
library. For example, where a particular clone is identified in Table 1 as being 
isolated in the vector "Lambda Zap," the corresponding deposited clone is in 
"pBluescript." 

Vector Used to Construct Library Corresponding Deposited 

Plasmid 

Lambda Zap pB luescript (pBS ) 

Uni-Zap XR pBluescript (pBS) 

Zap Express p BK 

lafmid BA plafmid BA 

pSportl pSportl 

pCMVSport 2.0 pCMVSport 2.0 

pCMVSport 3.0 pCMVSport 3.0 

pCR 8 2.1 pCR®2.1 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap 

XR (U.S. Patent Nos. 5.128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 

5,128.256 and 5,286.636). pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 

16:7583-7600 (1988); Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees. M. A. et al., Strategies 5:58-61 (1992)) are 
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commercially available from Stratagene Cloning Systems. Inc.. 11011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XL-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites on each respective end of the linker). "+" or "-" refer to 
the orientation of the fl origin of replication ("ori"), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DNA and in the 
other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSport 3.0. were obtained from 
Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies. (See, for instance, Gruber, C. E., et 
al., Focus 15:59 (1993).) Vector iafmid BA (Bento Soares, Columbia University, 
NY) contains an ampicillin resistance gene and can be transformed into E. coli strain 
XL-1 Blue. Vector pCR®2.1, which is available from Invitrogen, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies. (See, for 
instance, Clark, J. M. Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D. et al., 
Biotechnology 9: (1991).) Preferably, a polynucleotide of the present invention 
does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasmid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasmid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasmid DNAs, each containing a different cDNA clone; but such a deposit sample 
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may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasmid DNAs cited for that clone in Table 1 . First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ 
ID NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (E.g., Maniatis et al.. Molecular 
Cloning: A Laboratory Manual, Cold Spring Harbor Press. Cold Spring, NY (1982).) 
The plasmid mixture is transformed into a suitable host, as indicated above (such as 
XL-1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
bacterial colony screening (e.g., Sambrook et al., Molecular Cloning: A Laboratory 
Manual, 2nd Edit., (1989), Cold Spring Harbor Laboratory Press, pages 1 .93 to 
1 . 104). or other techniques known to those of skill in the art. 

Alternatively, two primers of 17-20 nucleotides derived from both ends of the 
SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5' NT and 
the 3' NT of the clone defined in Table 1) are synthesized and used to amplify the 
desired cDNA using the deposited cDNA plasmid as a template. The polymerase 
chain reaction is carried out under routine conditions, for instance, in 25 ul of reaction 
mixture with 0.5 ug of the above cDNA template. A convenient reaction mixture is 
1.5-5 mM MgCk 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dGTP, dTTP. 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR 
(denaturation at 94 degree C for 1 min: annealing at 55 degree C for 1 min: elongation 
at 72 degree C for 1 min) are performed with a Perkin-Elmer Cetus automated 
thermal cycler. The amplified product is analyzed by agarose gel electrophoresis and 
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the DNA band with expected molecular weight is excised and purified. The PCR 
product is verified to be the selected sequence by subcloning and sequencing the 
DNA product. 

Several methods are available for the identification of the 5' or 3' non-coding 
portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well 
known in the art. For instance, a method similar to 5' RACE is available for 
generating the missing 5' end of a desired full-length transcript. (Fromont-Racine et 
al., Nucleic Acids Res. 21(7):1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a 
population of RNA presumably containing full-length gene RNA transcripts. A 
primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5 ' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly-A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 
RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligated to an RNA oligonucleotide using T4 RNA ligase. 

This modified RNA preparation is used as a template for first strand cDNA 
synthesis using a gene specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific 
to the ligated RNA oligonucleotide and a primer specific to the known sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
that the 5' end sequence belongs to the desired gene. 



WO 00/58495 



PCT7US00/07661 



221 

Example 2: Isolation of Genomic Clones Corresponding to a Polynucleotide 

A human genomic PI library (Genomic Systems. Inc.) is screened by PCR 
using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

5 

Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by, 
among others, Sambrook et al. For example, a cDNA probe produced by the method 

10 described in Example 1 is labeled with P 32 using the rediprime™ DNA labeling 
system (Amersham Life Science), according to manufacturer's instructions. After 
labeling, the probe is purified using CHROMA SPIN- 100™ column (Clontech 
Laboratories, Inc.), according to manufacturer's protocol number PT 1200-1. The 
purified labeled probe is then used to examine various human tissues for mRNA 

15 expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) 
or human immune system tissues (IM) (Clontech) are examined with the labeled 
probe using Express Hyb™ hybridization solution (Clontech) according to 
manufacturer's protocol number PT1 190-1. Following hybridization and washing, the 
20 blots are mounted and exposed to film at -70 degree C overnight, and the films 
developed according to standard procedures. 

Example 4: C hromosomal Mapping of the Polynucleotides 

An oligonucleotide primer set is designed according to the sequence at the 5' 
25 end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 

primer set is then used in a polymerase chain reaction under the following set of 

conditions : 30 seconds.95 degree C; 1 minute. 56 degree C: 1 minute, 70 degree C. 

This cycle is repeated 32 times followed by one 5 minute cycle at 70 degree C. 

Human, mouse, and hamster DNA is used as template in addition to a somatic cell 
30 hybrid panel containing individual chromosomes or chromosome fragments (Bios, 

Inc). The reactions is analyzed on either 8% polyacrylamide gels or 3.5 % agarose 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

Example 5: Bacterial FYp ression of a Polyp eptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and XbaL at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp r ), a 
bacterial origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), a 
ribosome binding site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning 
sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the reading frame initiated at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 (Qiagen, Inc.) which contains multiple copies of the plasmid pREP4, which 
expresses the lad repressor and also confers kanamycin resistance (Kan r ). 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid 
culture in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). 
The O/N culture is used to inoculate a large culture at a ratio of 1 : 100 to 1 :250. The 
cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O leading to 
increased gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic 
agent 6 Molar Guanidine HC1 by stirring for 3-4 hours at 4 degree C. The cell debris 
is removed by centrifugation. and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 
QIAGEN. Inc., supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionist (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 
8, the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then 
washed with 10 volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is 
eluted with 6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column. The recommended conditions are as follows: renature using a linear 
6M-1M urea gradient in 500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, 
containing protease inhibitors. The renaturation should be performed over a period of 
1.5 hours or more. After renaturation the proteins are eluted by the addition of 250 
mM immidazole. Immidazole is removed by a final dialyzing step against PBS or 50 
mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified protein is stored at 
4 degree C or frozen at -80 degree C. 

In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence. 4) two lac operator sequences, 5) a 
Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 
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DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI. Xhol, or Asp718, running the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1, using PCR 
primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp718 (3' primer). The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. 

The engineered vector could easily be substituted in the above protocol to 
express protein in a bacterial system. 

Example 6: Purification of a Pol y peptide from an Inclusion Body 

The following alternative method can be used to purify a polypeptide 
expressed in E coli when it is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted at 4-10 degree C. 

Upon completion of the production phase of the E. coli fermentation, the cell 
culture is cooled to 4-10 degree C and the cells harvested by continuous 
centrifugation at 15,000 rpm (Heraeus Sepatech). On the basis of the expected yield 
of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tns, 50 mM EDTA, pH 7.4. The cells are dispersed to a 
homogeneous suspension using a high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate 
is then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
centrifugation at 7000 xg for 15 min. The resultant pellet is washed again using 0.5M 
NaCl, 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min.. the 
pellet is discarded and the polypeptide containing supernatant is incubated at 4 deeree 
C overnight to allow further GuHCl extraction. 
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Following high speed centrifugation (30,000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 
20 volumes of buffer containing 50 mM sodium, pH4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 
filtration unit equipped with 0.16 um membrane filter with appropriate surface area 
(e.g., Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange resin (e.g., Poros HS-50, Perseptive 
Biosystems). The column is washed with 40 mM sodium acetate. pH 6.0 and eluted 
with 250 mM. 500 mM, 1000 mM, and 1500 mM NaCl in the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously 
monitored. Fractions are collected and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosystems) and weak 
anion (Poros CM-20, Perseptive Biosystems) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 to 1 .0 M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are 
collected under constant A, so monitoring of the effluent. Fractions containing the 
polypeptide (determined, for instance, by 16% SDS-PAGE) are then pooled. 

The resultant polypeptide should exhibit greater than 95% purity after the 
above refolding and purification steps. No major contaminant bands should be 
observed from Commassie blue stained 16% SDS-PAGE gel when 5 ug of purified 
protein is loaded. The purified protein can also be tested for endotoxin/LPS 
contamination, and typically the LPS content is less than 0. 1 ng/ml according to LAL 
assays. 
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Example 7: Cloning and Expression of a Pol ypeptide in r Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a 
polynucleotide into a baculovirus to express a polypeptide. This expression vector 
5 contains the strong polyhedrin promoter of the Autographa californica nuclear 
polyhedrosis virus (AcMNPV) followed by convenient resuiction sites such as 
BamHI, Xba I and Asp718. The polyadenylation site of the simian virus 40 ("SV40") 
is used for efficient polyadenylation. For easy selection of recombinant virus, the 
plasmid contains the beta-galactosidase gene from E. coli under control of a weak 
10 Drosophila promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DNA to 
generate a viable virus that express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 
15 as pAc373, pVL941, and pAcIMl, as one skilled in the art would readily appreciate, 
as long as the construct provides appropriately located signals for transcription, 
translation, secretion and the like, including a signal peptide and an in-frame AUG as 
required. Such vectors are described, for instance, in Luckow et ah, Virology 170:31- 
39 (1989). 

20 Specifically, the cDNA sequence contained in the deposited clone, including 

the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified using the PCR protocol described in Example 1 . If the naturally 
occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
not need a second signal peptide. Alternatively, the vector can be modified (pA2 GP) 

25 to include a baculovirus leader sequence, using the standard methods described in 
Summers et al., "A Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures." Texas Agricultural Experimental Station Bulletin No. 1555 
(1987). 

The amplified fragment is isolated from a 1% agarose gel using a 
30 commercially available kit ("Geneclean." BIO 101 Inc., La Jolla, Ca.). The fragment 
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then is digested with appropriate restriction enzymes and again purified on a 1 % 
agarose gel. 

The plasmid is digested with the corresponding restriction enzymes and 
optionally, can be dephosphorylated using calf intestinal phosphatase, using routine 
procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB101 or other suitable E. coli hosts such as XL-1 Blue 
(Stratagene Cloning Systems, La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA 
sequencing. 

Five ug of a plasmid containing the polynucleotide is co-transfected with 1.0 
ug of a commercially available linearized baculovirus DNA ("BaculoGold™ 
baculovirus DNA", Pharmingen, San Diego, CA), using the lipofection method 
described by Feigner et al., Proc. Natl. Acad. Sci. USA 84:7413-7417 (1987). One ug 
of BaculoGold™ virus DNA and 5 ug of the plasmid are mixed in a sterile well of a 
microtiter plate containing 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace s medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 
transfection mixture is added drop- wise to Sf9 insect cells (ATCC CRL 1711) seeded 
in a 35 mm tissue culture plate with 1 ml Grace's medium without serum. The plate is 
then incubated for 5 hours at 27 degrees C. The transfection solution is then removed 
from the plate and 1 ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Cultivation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
Technologies Inc.. Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 
a "plaque assay" of this type can also be found in the user's guide for insect cell 
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culture and baculovirology distributed by Life Technologies Inc.. Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor (e.g., Eppendorf). The agar containing the recombinant viruses is then 
resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
5 suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Grace's 
medium supplemented with 10% heat-inactivated FBS. The cells are infected with 

10 the recombinant baculovirus containing the polynucleotide at a multiplicity of 

infection ("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the 
medium is removed and is replaced with SF900 II medium minus methionine and 
cysteine (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 
uCi of 35 S-methionine and 5 uCi "S-cysteine (available from Amersham) are added. 

15 The cells are further incubated for 16 hours and then are harvested by centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGH followed by autoradiography (if radiolabeled). 

Microsequencing of the amino acid sequence of the amino terminus of 
purified protein may be used to determine the amino terminal sequence of the 

20 produced protein. 

Exam ple 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
mediates the initiation of transcription of mRNA. a protein coding sequence, and 
25 signals required for the termination of transcription and polyadenylation of the 

transcript. Additional elements include enhancers. Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
terminal repeats (LTRs) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early 
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promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, 
for example, vectors such as pSVL and pMSG (Pharmacia, Uppsala, Sweden), 
pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela. 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, 
Cos 7 and CV1. quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing 
the polynucleotide integrated into a chromosome. The co-transfection with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin, J. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A.. Biotechnology 9:64-68 (1991).) Another useful selection marker 
is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 
(1991); Bebbington et al., Bio/Technology 10:169-175 (1992). Using these markers, 
the mammalian cells are grown in selective medium and the cells with the highest 
resistance are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production of proteins. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession No. 37146), the 
expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March. 1985)) plus a fragment of the 
CMV-enhancer (Boshart et al., Cell 41 :52 1-530 ( 1985).) Multiple cloning sites, e.g., 
with the restriction enzyme cleavage sites BamHI. Xbal and Asp718. facilitate the 
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cloning of the gene of interest. The vectors also contain the 3' intron, the 
polyadenylation and termination signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphorylated using calf intestinal phosphates by 
procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the 
protocol outlined in Example 1 . If the naturally occurring signal sequence is used to 
produce the secreted protein, the vector does not need a second signal peptide. 
Alternatively, if the naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., WO 96/34891.) 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, Ca.). The fragment 
then is digested with appropriate restriction enzymes and again purified on a 1 % 
agarose gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1 % agarose gel. The isolated fragment and the dephosphorylated vector 
are then ligated with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used for 
transfection. Five ug of the expression plasmid pC6 a pC4 is cotransfected with 0.5 
ug of the plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pS V2- 
neo contains a dominant selectable marker, the neo gene from Tn5 encoding an 
enzyme that confers resistance to a group of antibiotics including G418. The cells are 
seeded in alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the 
cells are trypsinized and seeded in hybridoma cloning plates (Greiner, Germany) in 
alpha minus MEM supplemented with 10, 25, or 50 ng/ml of metothrexate plus 1 
mg/ml G418. After about 10-14 days single clones are trypsinized and then seeded in 
6-well petri dishes or 10 ml flasks using different concentrations of methotrexate (50 
nM, 100 nM. 200 nM. 400 nM. 800 nM). Clones growing at the highest 
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concentrations of methotrexate are then transferred to new 6-well plates containing 
even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM. 10 mM, 20 mM). 
The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired gene product is analyzed, 
for instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

The polypeptides of the present invention are preferably fused to other 
proteins. These fusion proteins can be used for a variety of applications. For 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
domains, and maltose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al., Nature 331:84-86 (1988).) Similarly, fusion to 
IgG-1, IgG-3, and albumin increases the halflife time in vivo. Nuclear localization 
signals fused to the polypeptides of the present invention can target the protein to a 
specific subcellular localization, while covalent heterodimer or homodimers can 
increase or decrease the activity of a fusion protein. Fusion proteins can also create 
chimeric molecules having more than one function. Finally, fusion proteins can 
increase solubility and/or stability of the fused protein compared to the non-fused 
protein. All of the types of fusion proteins described above can be made by 
modifying the following protocol, which outlines the fusion of a polypeptide to an 
IgG molecule, or the protocol described in Example 5. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, 
using primers that span the 5' and 3' ends of the sequence described below. These 
primers also should have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian expression vector. 

For example, if pC4 (Accession No. 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
BamHI. linearizing the vector, and a polynucleotide of the present invention, isolated 
by the PCR protocol described in Example L is ligated into this BamHI site. Note 
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that the polynucleotide is cloned without a stop codon, otherwise a fusion protein will 
not be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein. pC4 does not need a second signal peptide. Alternatively, if the naturally 
5 occurring signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGC 
10 CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
CCCAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGT 
GGTGGACGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG 
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTA 
CAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACT 
15 GGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCA 
ACCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC 
CACAGGTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAG 
GTCAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCAAGCGACATCGCCGT 
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCT 
20 CCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG 
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCA 
TGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG 
GTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO:l) 

25 Example 10: Producti on of an Antibody from a Polypeptide 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing a polypeptide of the present invention is administered to an animal to 
induce the production of sera containing polyclonal antibodies. In a preferred 
30 method, a preparation of the secreted protein is prepared and purified to render it 
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substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et al.. Nature 
256:495 (1975); Kohler et al.. Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. 
Immunol. 6:292 (1976); Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hybridomas, Elsevier. N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable to culture cells in Earle's 
modified Eagle's medium supplemented with 10% fetal bovine serum (inactivated at 
about 56 degrees C), and supplemented with about 10 g/1 of nonessential amino acids, 
about 1,000 U/ml of penicillin, and about 100 ug/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, it is 
possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells, 
and the hybridoma cells are screened to identify clones which produce an antibody 
whose ability to bind to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 



WO 00/58495 



PCT/US00/07661 



234 

specific antibody and can be used to immunize an animal to induce formation of 
further protein-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other fragments of the 
antibodies of the present invention may be used according to the methods disclosed 
herein. Such fragments are typically produced by proteolytic cleavage, using 
enzymes such as papain (to produce Fab fragments) or pepsin (to produce F(ab')2 
fragments). Alternatively, secreted protein-binding fragments can be produced 
through the application of recombinant DNA technology or through synthetic 
chemistry. 

For in vivo use of antibodies in humans, it may be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced 
using genetic constructs derived from hybridoma cells producing the monoclonal 
antibodies described above. Methods for producing chimeric antibodies are known in 
the art. (See, for review, Morrison, Science 229: 1202 (1985); Oi et al., 
BioTechniques 4:214 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et 
al., EP 171496; Morrison et al., EP 173494; Neuberger et al., WO 8601533; Robinson 
et al., WO 8702671; Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 
314:268 (1985).) 

Example 11: Production Of Secreted Protein For Hig h-Throughput Screening 

Assays 

The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysine (644 587 Boehringer-Mannheimj stock solution 
(lmg/ml in PBS) 1:20 in PBS (w/o calcium or magnesium 17-5 16F Biowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes. Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered 
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Saline). The PBS should remain in the well until just prior to plating the cells and 
plates may be poly-lysine coated in advance for up to two weeks. 

Plate 293T cells (do not carry cells past P+20) at 2 x 10 5 cells/well in .5ml 
DMEM(Dulbecco's Modified Eagle Medium)(with 4.5 G/L glucose and L-glutamine 
(12-604F Biowhittaker))/10% heat inactivated FBS(14-503F Biowhittaker)/lx 
Penstrep(17-602E Biowhittaker). Let the cells grow overnight. 

The next day, mix together in a sterile solution basin: 300 ul Lipofectamine 
(18324-012 Gibco/BRL) and 5ml Optimem I (31985070 Gibco/BRL)/96-well plate. 
With a small volume multi-channel pipetter. aliquot approximately 2ug of an 
expression vector containing a polynucleotide insert, produced by the methods 
described in Examples 8 or 9, into an appropriately labeled 96-well round bottom 
plate. With a multi-channel pipetter, add 50ul of the Lipofectamine/Optimem I 
mixture to each well. Pipette up and down gently to mix. Incubate at RT 15-45 
minutes. After about 20 minutes, use a multi-channel pipetter to add 150ul Optimem 
I to each well. As a control, one plate of vector DNA lacking an insert should be 
transfected with each set of transfections. 

Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5-lml PBS. Person A then aspirates 
off PBS rinse, and person B, using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA/Lipofectamine/Optimem I complex to the odd wells 
first, then to the even wells, to each row on the 24-well plates. Incubate at 37 degrees 
C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in 
DMEM with lx penstrep, or CHO-5 media (1 16.6 mg/L of CaC12 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0.050 mg/L of Fe(NO,) 3 -9H,0; 0.417 mg/L of FeS0 4 -7H : 0; 
31 1.80 mg/L of Kcl; 28.64 mg/L of MgCl 2 ; 48.84 mg/L of MgS0 4 ; 6995.50 mg/L of 
NaCl: 2400.0 mg/L of NaHCO,; 62.50 mg/L of NaH 2 PO 4 -H 2 0: 71.02 mg/L of 
Na 2 HP04: .4320 mg/L of ZnS0 4 -7H,0; .002 mg/L of Arachidonic Acid ; 1.022 mg/L 
of Cholesterol; .070 mg/L of DL-alpha-Tocopherol-Acetate; 0.0520 mg/L of Linoleic 
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Acid; 0.010 mg/L of Linolenic Acid; 0.010 mg/L of Myristic Acid; 0.010 mg/L of 
Oleic Acid; 0.010 mg/L of Palmitric Acid; 0.010 mg/L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0.010 mg/L of Stearic Acid; 2.20 mg/L of Tween 80; 4551 mg/L of D- 
Glucose; 130.85 mg/ml of L- Alanine; 147.50 mg/ml of L-Arginine-HCL; 7.50 mg/ml 
of L-Asparagine-H 2 0; 6.65 mg/ml of L-Aspartic Acid; 29.56 mg/ml of L-Cystine- 
2HCL-H 2 0; 31.29 mg/ml of L-Cystine-2HCL; 7.35 mg/ml of L-Glutamic Acid; 365.0 
mg/ml of L-Glutamine; 18.75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H 2 0; 106.97 mg/ml of L-Isoleucine; 1 1 1.45 mg/ml of L-Leucine; 163.75 mg/ml of L- 
Lysine HCL; 32.34 mg/ml of L-Methionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1.78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-Inositol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0.680 mg/L of Vitamin B 12 ; 25 mM of HEPES Buffer; 2.39 mg/L of Na 
Hypoxanthine; 0. 105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putrescine-2HCL; 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanolamine; 0.122 mg/L of Ferric Citrate; 41.70 mg/L of Methyl-B-Cyclodextrin 
complexed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin complexed 
with Oleic Acid; and 10 mg/L of Methyl-B-Cyclodextrin complexed with Retinal) 
with 2mm glutamine and lx penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
of the incubation period. Person A aspirates off the transfection media, while person 
B adds 1.5ml appropriate media to each well. Incubate at 37 degrees C for 45 or 72 
hours depending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 
deep well plate and the remaining supernatant into a 2ml deep well. The supernatants 
from each well can then be used in the assays described in Examples 13-20. 
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It is specifically understood that when activity is obtained in any of the assays 
described below using a supernatant, the activity originates from either the 
polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 
expression of other proteins, which are then secreted into the supernatant. Thus, the 
invention further provides a method of identifying the protein in the supernatant 
characterized by an activity in a particular assay. 

Example 12: Construction of GA S Rep orter Construct 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
Jaks-STATs pathway bind to gamma activation site "GAS" elements or interferon- 
sensitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I. cells after treatment with 
IL-12. Stat5 was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 
tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 
family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and are 
generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 
51 (1995).) A cytokine receptor family, capable of activating Jaks. is divided into two 
groups: (a) Class 1 includes receptors for IL-2, IL-3. IL-4. IL-6. IL-7. IL-9. IL-11, IL- 
12, IL-15. Epo. PRL. GH, G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin: and (b) 
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Class 2 includes IFN-a, IFN-g, and IL-10. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cysteines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID NO:2)). 

Thus, on binding of a ligand to a receptor, Jaks are activated, which in turn 
5 activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the 
proliferation and differentiation of cells. For example, growth factors and cytokines 
10 are known to activate the Jaks-STATs pathway. (See Table below.) Thus, by using 
GAS elements linked to reporter molecules, activators of the Jaks-STATs pathway 
can be identified. 
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and 



JAKs 

Jakl Jak2 



GAS (elements) or ISRF. 



IFN family 

IFN-a/B + 
IFN-g 

11-10 + 

g p!30 family 

IL-6 (Pleiotrophic) + 

Il-ll(Pleiotrophic) ? 

OnM(Pleiotrophic) ? 

LIF(Pleiotrophic) ? 

CNTF(Pleiotrophic) -/+ 

G-CSF(Pleiotrophic) ? 

IL-12(Pleiotrophic) + 

g-C family 
IL-2 (lymphocytes) 
IL-4 (lymph/myeloid) - 

IL-7 (lymphocytes) - 

IL-9 (lymphocytes) - 

IL- 13 (lymphocyte) - 

IL-15 ? 

gp 140 family 
IL-3 (myeloid) 
IL-5 (myeloid) 
GM-CSF (myeloid) - 

Growth hormone family 
GH ? 
PRL ? 
EPO ? 

Receptor Tyrosine Kinases 
EGF ? 
PDGF ? 
CSF-1 ? 



1,2,3 
1 

1,3 



1,3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 



5 

1,3,5 
5 



K3 
1,3 
1.3 



ISRE 

GAS (IRFl>Lys6>IFP) 



GAS (IRFl>Lys6>IFP) 



GAS 

GAS (IRF1 = IFP »Ly6)(IgH) 

GAS 

GAS 

GAS 

GAS 



GAS (IRFl>IFP»Ly6) 

GAS 

GAS 



GAS (B -CAS>IRF 1 =IFP»Ly6) 



GAS (IRF1) 
GAS (not IRF1) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14. a PCR based strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
aL Immunity 1:457-468 (1994).), although other GAS or ISRE elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' 
primer is: 

5 ' :GCGCCTCGAGATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCC 
G A AATG ATTTCCCCG A A AT ATCTGCCATCTC AATTAG : 3 ' (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind III site: 5' :GCGGCAAGCTTTTTGCAA AGCCTAGGC:3 ' 
(SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
the B-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

5 '.CTCGAG ATTTCCCCG A A ATCT AG ATTTCCCCG AAATGATTTCCCCGA A A 

TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 

CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 

CCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCC 

TCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCT 

AGGCTTTTGCAAAAAGCTT:3' (SEQ ID NO:5) 

With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 
reporter construct is next engineered. Here, the reporter molecule is a secreted 
alkaline phosphatase, or "SEAP." Clearly, however, any reporter molecule can be 
instead of SEAP. in this or in any of the other Examples. Well known reporter 
molecules that can be used instead of SEAP include chloramphenicol 
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acetyltransferase (CAT), luciferase, alkaline phosphatase, B-galactosidase, green 
fluorescent protein (GFP), or any protein detectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promoter vector obtained from Clontech using Hindlll and 
5 Xhol, effectively replacing the SV40 promoter with the amplified GAS.SV40 

promoter element, to create the GAS-SEAP vector. However, this vector does not 
contain a neomycin resistance gene, and therefore, is not preferred for mammalian 
expression systems. 

Thus, in order to generate mammalian stable cell lines expressing the GAS- 
1 0 SEAP reporter, the GAS-SEAP cassette is removed from the GAS-SEAP vector using 
Sail and NotI, and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-1 (Clontech), using these restriction sites in the multiple cloning 
site, to create the GAS-SEAP/Neo vector. Once this vector is transfected into 
mammalian cells, this vector can then be used as a reporter molecule for GAS binding 
15 as described in Examples 13- 14. 

Other constructs can be made using the above description and replacing GAS 
with a different promoter sequence. For example, construction of reporter molecules 
containing NFK-B and EGR promoter sequences are described in Examples 15 and 
16. However, many other promoters can be substituted using the protocols described 
20 in these Examples. For instance, SRE. IL-2, NFAT, or Osteocalcin promoters can be 
substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reporter 
construct activity, such as HELA (epithelial), HUVEC (endothelial), Reh (B-cell), 
Saos-2 (osteoblast), HUVAC (aortic), or Cardiomyocyte. 

25 

Example 13: High-Through put Screening Assay for T-cell Activity. 

The following protocol is used to assess T-cell activity by identifying factors, 
and determining whether supernate containing a polypeptide of the invention 
proliferates and/or differentiates T-cells. T-cell activity is assessed using the 
30 GAS/SEAP/Neo construct produced in Example 12. Thus, factors that increase SEAP 
activity indicate the ability to activate the Jaks-STATS signal transduction pathway. 
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The T-cell used in this assay is Jurkat T-cells (ATCC Accession No. TIB- 152), 
although Molt-3 cells (ATCC Accession No. CRL-1552) and Molt-4 cells (ATCC 
Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
5 stable cell lines, approximately 2 million Jurkat cells are transfected with the GAS- 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfected cells are seeded to a density of approximately 
20,000 cells per well and transfectants resistant to 1 mg/ml genticin selected. 
Resistant colonies are expanded and then tested for their response to increasing 
10 concentrations of interferon gamma. The dose response of a selected clone is 
demonstrated. 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up, or performed in multiple to 
generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in 
15 RPMI + 10% serum with l%Pen-Strep. Combine 2.5 mis of OPTI-MEM (Life 

Technologies) with 10 ug of plasmid DNA in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMRIE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection), and resuspend in OPTI-MEM to a final 
20 concentration of 10 7 cells/ml. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 

flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
+ 15% serum. 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI + 10% 
serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with 
25 supernatants containing polypeptides of the invention and/or induced polypeptides of 
the invention as produced by the protocol described in Example 11. 

On the day of treatment with the supernatant, the cells should be washed and 
resuspended in fresh RPMI + 10% serum to a density of 500,000 cells per ml. The 
exact number of cells required will depend on the number of supernatants being 
30 screened. For one 96 well plate, approximately 10 million cells (for 10 plates. 100 
million cells) are required. 
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Transfer the cells to a triangular reservoir boat, in order to dispense the cells 
into a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 
200 ul of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supernatants are transferred 
directly from the 96 well plate containing the supernatants into each well using a 12 
channel pipette. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added to wells H9, H10, and HI 1 to serve as additional positive controls for the 
assay. 

The 96 well dishes containing Jurkat cells treated with supernatants are placed 
in an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul 
samples from each well are then transferred to an opaque 96 well plate using a 12 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays are performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
as a source of material for repeating the assay on a specific well if desired. 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 

The above protocol may be used in the generation of both transient, as well as, 
stable transfected cells, which would be apparent to those of skill in the art. 

Example 14: High-Throughput Screening Assay Identi fying Myeloid Artivity 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the invention proliferates and/or differentiates myeloid cells. 
Myeloid cell activity is assessed using the GAS/SEAP/Neo construct produced in 
Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 
the Jaks-STATS signal transduction pathway. The myeloid cell used in this assay is 
U937, a pre-monocyte cell line, although TF-1, HL60, or KG1 can be used. 

To transiently transfect U937 cells with the GAS/SEAP/Neo construct 
produced in Example 12, a DEAE-Dextran method (Kharbanda et. al., 1994, Cell 
Growth & Differentiation. 5:259-265) is used. First, harvest 2xl0e7 TJ937 cells and 
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wash with PBS. The U937 cells are usually grown in RPMI 1640 medium containing 
10% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 

Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 
5 0.5 mg/ml DEAE-Dextran, 8 ug GAS-SEAP2 plasmid DNA, 140 mM NaCl, 5 mM 
KC1, 375 uM Na 2 HP0 4 .7H 2 0, 1 mM MgCl 2 , and 675 uM CaCl 2 . Incubate at 37 
degrees C for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
1 0 The GAS-SE AP/U937 stable cells are obtained by growing the cells in 400 

ug/ml G418. The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10* cells (this is enough for ten 96-well 
plates assay) and wash with PBS. Suspend the cells in 200 ml above described 
15 growth medium, with a final density of 5xl0 5 cells/ml. Plate 200 ul cells per well in 
the 96-well plate (or 1x10 s cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 
11. Incubate at 37 degrees C for 48 to 72 hr. As a positive control, 100 Unit/ml 
interferon gamma can be used which is known to activate U937 cells. Over 30 fold 
20 induction is typically observed in the positive control wells. SEAP assay the 
supernatant according to the protocol described in Example 17. 

Example 15: High-Throughput Screenin g Assay Identifying Neuronal Activity. 

When cells undergo differentiation and proliferation, a group of genes are 
25 activated through many different signal transduction pathways. One of these genes, 
EGR1 (early growth response gene 1), is induced in various tissues and cell types 
upon activation. The promoter of EGR1 is responsible for such induction. Using the 
EGR1 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PC 12 
30 cell lines. PC 12 cells (rat phenochromocytoma cells) are known to proliferate and/or 
differentiate by activation with a number of mitogens, such as TP A (tetradecanoyl 
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phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PC12 cells with a construct containing an EGR promoter linked to SEAP 
reporter, activation of PC12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following 
protocol. The EGR-1 promoter sequence (-633 to +l)(Sakamoto K et al., Oncogene 
6:867-871 (1991)) can be PCR amplified from human genomic DNA using the 
following primers; 

5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQIDNO:6) 
5' GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SEQ ID NO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGR1 amplified 
product can then be inserted into this vector. Linearize the GAS:SEAP/Neo vector 
using restriction enzymes Xhol/Hindlll. removing the GAS/SV40 stuffer. Restrict the 
EGR1 amplified product with these same enzymes. Ligate the vector and the EGR1 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution ( 1 :30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 
sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 
100 ug/ml streptomycin on a precoated 10 cm tissue culture dish. One to four split is 
done every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 1 1. EGR-SEAP/PC 1 2 stable cells are obtained by 
growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 
growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 
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To assay for neuronal activity, a 10 cm plate with cells around 70 to 80% 
confluent is screened by removing the old medium. Wash the cells once with PBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMI-1640 
containing 1% horse serum and 0.5% FBS with antibiotics) overnight. 
5 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5xl0 5 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
10 1x10 s cells/well). Add 50 ul supernatant produced by Example 11, 37°C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

15 

Example 16; Hirh-Throughpuf Screening As say for T-cel! Artivifv 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 
variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 
CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 

20 and by expression of certain viral gene products. As a transcription factor, NF-KB 
regulates the expression of genes involved in immune cell activation, control of 
apoptosis (NF- KB appears to shield cells from apoptosis), B and T-cell development, 
anti-viral and antimicrobial responses, and multiple stress responses. 

In non-stimulated conditions, NF- KB is retained in the cytoplasm with I-KB 

25 (Inhibitor KB). However, upon stimulation. I- KB is phosphorylated and degraded, 
causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- KB include IL-2, IL-6, GM-CSF, ICAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
30 constructs utilizing the NF-KB promoter element are used to screen the supernatants 
produced in Example 1 1 . Activators or inhibitors of NF-KB would be useful in 
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treating diseases. For example, inhibitors of NF-KB could be used to treat those 
diseases related to the acute or chronic activation of NF-KB, such as rheumatoid 
arthritis. 

To construct a vector containing the NF-KB promoter element, a PCR based 
5 strategy is employed. The upstream primer contains four tandem copies of the NF- 
KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 
complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

5 : GCGGCCTCG AGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGAC 
10 TTTCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO:9) 

The downstream primer is complementary to the 3' end of the SV40 promoter 
and is flanked with a Hind III site: 

5 ' :GCGGC A AGCTTTTTGC AAAGCCTAGGC : 3 ' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 
1 5 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: 

20 5 ' : CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCCATCTGCCATCTCAATTA 
GTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTC 
TCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATT 
CCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT : 3 ' ( SEQ ID 
NO: 10) 

25 

Next, replace the SV40 minimal promoter element present in the pSEAP2- 
promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and 
Hindlll. However, this vector does not contain a neomycin resistance gene, and 
therefore, is not preferred for mammalian expression systems. 
30 In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

cassette is removed from the above NF-KB/SEAP vector using restriction enzymes 
Sail and NotI, and inserted into a vector containing neomycin resistance. Particularly, 
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the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after restricting pGFP-1 with Sail and Notl. 

Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkat T-cells are 
created and maintained according to the protocol described in Example 13. Similarly, 
5 the method for assaying supernatants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is added to 
wells H9, H 10, and HI 1, with a 5-10 fold activation typically observed. 

Example 17: Assa y for SEAP Activity 

10 As a reporter molecule for the assays described in Examples 13-16, SEAP 

activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-light Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 ul of 2.5x 

15 dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

20 temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see the 
table below). Add 50 ul Reaction Buffer and incubate at room temperature for 20 
minutes. Since the intensity of the chemiluminescent signal is time dependent, and it 
takes about 10 minutes to read 5 plates on luminometer, one should treat 5 plates at 
each time and start the second set 1 0 minutes later. 

25 Read the relative light unit in the luminometer. Set HI 2 as blank, and print 

the results. An increase in chemiluminescence indicates reporter activity. 



Reaction Buffer Formulation: 

#of p lates Rxn buffer diluent (ml) 
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14 80 4 

15 85 4.25 

16 90 4 5 

17 95 4.75 

18 100 5 

19 105 5.25 

20 110 5.5 

21 115 5.75 

22 120 6 

23 125 6.25 

24 130 6.5 

25 135 6.75 

26 ho 7 

27 145 7.25 

28 150 7.5 

29 155 7.75 

30 160 8 

31 165 8.25 

32 170 8.5 

33 175 8.75 

34 180 9 

35 185 9.25 

36 190 9.5 

37 195 9.75 

38 200 10 

39 205 10.25 

40 210 10.5 

41 215 10.75 

42 220 1 1 

43 225 11.25 

44 230 1 1 .5 

45 235 11.75 

46 240 12 

47 245 12.25 

48 250 12.5 

49 255 12.75 
50 260 13 



Example 18: Hi >h -Throughput Screening Assay Identifying Changes in Small 
Molecule Concentration and Memb rane Permeahilitv 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supernatants 
which bind to receptors of a particular cell. Although the following protocol 
describes an assay for calcium, this protocol can easily be modified to detect changes 
in potassium, sodium, pH, membrane potential, or any other small molecule which is 
10 detectable by a fluorescent probe. 
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The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small- 
molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a CO, incubator for 
20 hours. The adherent cells are washed two times in Biotek washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 mg/ml fluo-4 is made in 1 0% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a CO, incubator for 60 min. The plate is washed four 
times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspended to 2-5x 10 6 cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37 degrees C water bath for 30-60 min. The cells are 
washed twice with HBSS, resuspended to lxlO 6 cells/ml, and dispensed into a 
microplate, 100 ul/well. The plate is centrifuged at 1000 rpm for 5 min. The plate is 
then washed once in Denley CellWash with 200 ul, followed by an aspiration step to 
100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-4 . The supernatant is added to the well, and a change in fluorescence is 
detected. 

To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm: 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
extracellular signaling event which has resulted in an increase in the intracellular 
Ca ++ concentration. 
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Example 19: Hi g h- Throughput S c r e eni n g Ass ay I de n tifying Tyrosine Kin^P 
Activity 

The Protein Tyrosine Kinases (PTK) represent a diverse group of 
transmembrane and cytoplasmic kinases. Within the Receptor Protein Tyrosine 
Kinase RPTK) group are receptors for a range of mitogenic and metabolic growth 
factors including the PDGF, FGF, EGF, NGF, HGF and Insulin receptor subfamilies. 
In addition there are a large family of RPTKs for which the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

Activation of RPTK by ligands involves ligand-mediated receptor 
dimerization, resulting in transphosphorylation of the receptor subunits and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include 
receptor associated tyrosine kinases of the src-family (e.g., src, yes, lck, lyn, fyn) and 
non-receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, 
members of which mediate signal transduction triggered by the cytokine superfamily 
of receptors (e.g., the Interleukins, Interferons, GM-CSF, and Leptin). 

Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of 
activating tyrosine kinase signal transduction pathways are of interest. Therefore, the 
following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
polylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (St. 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (Bedford.MA), or 
calf serum, rinsed with PBS and stored at 4 degree C. Cell growth on these plates is 
assayed by seeding 5,000 cells/well in growth medium and indirect quantitation of 
cell number through use of alamarBlue as described by the manufacturer Alamar 
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Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to cover the Loprodyne Silent Screen 
Plates. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

5 To prepare extracts, A43 1 cells are seeded onto the nylon membranes of 

Loprodyne plates (20,000/200ml/well) and cultured overnight in complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in 
Example 1 1, the medium was removed and 100 ml of extraction buffer ((20 mM 

10 HEPES pH 7.5. 0.15 M NaCl, 1% Triton X-100, 0.1% SDS, 2 mM Na3V04, 2 mM 
Na4P207 and a cocktail of protease inhibitors (# 1836170) obtained from 
Boeheringer Mannheim (Indianapolis, IN) is added to each well and the plate is 
shaken on a rotating shaker for 5 minutes at 4 degrees C. The plate is then placed in a 
vacuum transfer manifold and the extract filtered through the 0.45 mm membrane 

15 bottoms of each well using house vacuum. Extracts are collected in a 96-well 

catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by centrifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged for 1 5 minutes at 4 
degrees Cat 16.000 xg. 

20 Test the filtered extracts for levels of tyrosine kinase activity. Although many 

methods of detecting tyrosine kinase activity are known, one method is described 
here. 

Generally, the tyrosine kinase activity of a supernatant is evaluated by 
determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
25 biotinylated peptide). Biotinylated peptides that can be used for this purpose include 
PSK1 (corresponding to amino acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
a range of tyrosine kinases and are available from Boehringer Mannheim. 

The tyrosine kinase reaction is set up by adding the following components in 
30 order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg-? + (5mM 

ATP/50mM MgCb). then lOul of 5x Assay Buffer (40mM imidazole hydrochloride, 
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pH7.3, 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl 2 , 5 mM MnCl2 
0.5 mg/ml BSA), then 5ul of Sodium Vanadate(lmM), and then 5ul of water. Mix the 
components gently and preincubate the reaction mix at 30 degrees C for 2 min. Initial 
the reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 
120mm EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 
mixture to a microtiter plate (MTP) module and incubating at 37 degrees C for 20 
min. This allows the streptavadin coated 96 well plate to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospotyrosine antibody conjugated to horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
one hour. Wash the well as above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
tyrosine kinase activity. 

Example 20: Hirh-Throughput Sc r eening Assay Identifying Phosphorylation 
Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
kinase activity described in Example 19, an assay which detects activation 
(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphorylation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf, JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
Src, Muscle specific kinase (MuSK), IRAK. Tec, and Janus, as well as any other 
phosphoserine, phosphotyrosine. or phosphothreonine molecule, can be detected by 
substituting these molecules for Erk-1 or Erk-2 in the following assay. 
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Specifically, assay plates are made by coating the wells of a 96-well ELISA 
plate with 0. 1ml of protein G (lug/ml) for 2 hr at room temp, (RT). The plates are 
then rinsed with PBS and blocked with 3% BSA/PBS for 1 hr at RT. The protein G 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
5 Erk- 1 and Erk-2 ( 1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3-5 rinses with PBS, the plates are stored at 
4 degrees C until use. 

A431 cells are seeded at 20,000/well in a 96-well Loprodyne filterplate and 

10 cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/well) or 50 ul of the supernatants 
obtained in Example 1 1 for 5-20 minutes. The cells are then solubilized and extracts 
filtered directly into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As 

1 5 a positive control, a commercial preparation of MAP kinase ( 1 Ong/well) is used in 
place of A43 1 extract. Plates are then treated with a commercial polyclonal (rabbit) 
antibody (lug/ml) which specifically recognizes the phosphorylated epitope of the 
Erk-1 and Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard 
procedures. The bound polyclonal antibody is then quantitated by successive 

20 incubations with Europium-streptavidin and Europium fluorescence enhancing 

reagent in the Wallac DELFIA instrument (time-resolved fluorescence). An increased 
fluorescent signal over background indicates a phosphorylation. 

Example 21 : Method of De termining Alterations in a Gene Corresponding to a 
25 PolvnuclentiriP 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA 
is then used as a template for PCR. employing primers surrounding regions of interest 
30 in SEQ ID NO:X. Suggested PCR conditions consist of 35 cycles at 95 degrees C for 
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30 seconds; 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
using buffer solutions described in Sidransky et al.. Science 252:706 (1991). 

PCR products are then sequenced using primers labeled at their 5' end with T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre 
Technologies). The intron-exon borders of selected exons is also determined and 
genomic PCR products analyzed to confirm the results. PCR products harboring 
suspected mutations is then cloned and sequenced to validate the results of the direct 
sequencing. 

PCR products is cloned into T-tailed vectors as described in Holton et al., 
Nucleic Acids Research, 19: 1 156 (1991) and sequenced with T7 polymerase (United 
States Biochemical). Affected individuals are identified by mutations not present in 
unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 
triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA for specific hybridization to the 
corresponding genomic locus. 

Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 
propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Brattleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson. AZ) and variable excitation wavelength filters. (Johnson et 
al., Genet. Anal. Tech. AppL 8:75 (1991).) Image collection, analysis and 
chromosomal fractional length measurements are performed using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations of 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 
disease. 
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Example 22: Method of Detecting Abnormal Levels o f a Polypep tide in a 
Biological Sampl P 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected, this polypeptide 
is a marker for a particular phenotype. Methods of detection are numerous, and thus, 
it is understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELISAs are used to detect polypeptides in a 
sample, preferably a biological sample. Wells of a microliter plate are coated with 
specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The antibodies are 
either monoclonal or polyclonal and are produced by the method described in 
Example 10. The wells are blocked so that non-specific binding of the polypeptide to 
the well is reduced. 

The coated wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used 
to validate results. The plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
unbounded conjugate. 

Add 75 ul of 4-methylumbelhferyl phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration 
on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. 
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Example 23: Fo rmulation 

The invention also provides methods of treatment and/or prevention diseases, 
disorders, and/or conditions (such as, for example, any one or more of the diseases or 
disorders disclosed herein) by administration to a subject of an effective amount of a 
5 Therapeutic. By therapeutic is meant a polynucleotides or polypeptides of the 

invention (including fragments and variants), agonists or antagonists thereof, and/or 
antibodies thereto, in combination with a pharmaceutically acceptable carrier type 
(e.g., a sterile carrier). 

The Therapeutic will be formulated and dosed in a fashion consistent with 
10 good medical practice, taking into account the clinical condition of the individual 

patient (especially the side effects of treatment with the Therapeutic alone), the site of 
delivery, the method of administration, the scheduling of administration, and other 
factors known to practitioners. The "effective amount" for purposes herein is thus 
determined by such considerations. 
15 As a general proposition, the total pharmaceutically effective amount of the 

Therapeutic administered parenterally per dose will be in the range of about 
lug/kg/day to 10 mg/kg/day of patient body weight, although, as noted above, this 
will be subject to therapeutic discretion. More preferably, this dose is at least 0.01 
mg/kg/day. and most preferably for humans between about 0.01 and 1 mg/kg/day for 
20 the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per 
day or by continuous subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to occur appears 
25 to vary depending on the desired effect. 

Therapeutics can be are administered orally, rectally, parenterally, 
intracistemally, intravaginally, intraperitoneally, topically (as by powders, ointments, 
gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid 
30 filler, diluent, encapsulating material or formulation auxiliary of any. The term 
"parenteral" as used herein refers to modes of administration which include 
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intravenous, intramuscular, intraperitoneal, intrasternal, subcutaneous and 
intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics are 
5 administered orally, rectally, parenterally, intracistemally, intravaginally, 

intraperitoneally, topically (as by powders, ointments, gels, drops or transdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutic ally acceptable carrier" 
refers to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliary of any type. The term "parenteral" as used herein refers to 
10 modes of administration which include intravenous, intramuscular, intraperitoneal, 
intrasternal, subcutaneous and intraarticular injection and infusion. 

Therapeutics of the invention are also suitably administered by sustained- 
release systems. Suitable examples of sustained-release Therapeutics include suitable 
polymeric materials (such as, for example, semi-permeable polymer matrices in the 
1 5 form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S: Pat. No. 3.773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al., 
20 Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., 
J. Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 
(1982)), ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric 
acid (EP 133,988). 

Sustained-release Therapeutics also include liposomally entrapped 
25 Therapeutics of the invention (see generally, Langer, Science 249: 1527-1533 (1990): 
Treat et al., in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez- 
Berestein and Fidler (eds.), Liss, New York, pp. 317 -327 and 353-365 (1989)). 
Liposomes containing the Therapeutic are prepared by methods known per se: DE 
3,218,121; Epstein et al„ Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang 
30 et al., Proc. Natl. Acad. Sci. (USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 
88.046; EP 143,949; EP 1 42,64 1 ; Japanese Pat. Appl. 83-1 18008; U.S. Pat. Nos. 
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4,485,045 and 4,544.545: and EP 102.324. Ordinarily, the liposomes are of the small 
(about 200-800 Angstroms) unilamellar type in which the lipid content is greater than 
about 30 mol. percent cholesterol, the selected proportion being adjusted for the 
optimal Therapeutic. 

5 In yet an additional embodiment, the Therapeutics of the invention are 

delivered by way of a pump (see Langer, supra: Sefton, CRC Crit. Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al.. Surgery 88:507 (1980); Saudek et al., N. Engl. J. 
Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer 
10 {Science 249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and 
15 concentrations employed and is compatible with other ingredients of the formulation. 
For example, the formulation preferably does not include oxidizing agents and other 
compounds that are known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the Therapeutic 
uniformly and intimately with liquid carriers or finely divided solid carriers or both. 
20 Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 
of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleate are also useful herein, as well as liposomes. 
25 The carrier suitably contains minor amounts of additives such as substances 

that enhance isotonicity and chemical stability. Such materials are non-toxic to 
recipients at the dosages and concentrations employed, and include buffers such as 
phosphate, citrate, succinate, acetic acid, and other organic acids or their salts: 
antioxidants such as ascorbic acid: low molecular weight (less than about ten 
30 residues) polypeptides, e.g., polyarginine or tripeptides; proteins, such as serum 
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as 
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polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, aspartic acid, or 
arginine: monosaccharides, disaccharides. and other carbohydrates including cellulose 
or its derivatives, glucose, manose. or dextrins; chelating agents such as EDTA; sugar 
alcohols such as mannitol or sorbitol: counterions such as sodium; and/or nonionic 
5 surfactants such as polysorbates, poloxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
about 0. 1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 to 8. It will 
be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 
10 Any pharmaceutical used for therapeutic administration can be sterile. 

Sterility is readily accomplished by filtration through sterile filtration membranes 
(e.g., 0.2 micron membranes). Therapeutics generally are placed into a container 
having a sterile access port, for example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 
15 Therapeutics ordinarily will be stored in unit or multi-dose containers, for 

example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml 
vials are filled with 5 ml of sterile-filtered 1 % (w/v) aqueous Therapeutic solution, 
and the resulting mixture is lyophilized. The infusion solution is prepared by 
20 reconstituting the lyophilized Therapeutic using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the Therapeutics of the 
invention. Associated with such container(s) can be a notice in the form prescribed by 
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or 
25 biological products, which notice reflects approval by the agency of manufacture, use 
or sale for human administration. In addition, the Therapeutics may be employed in 
conjunction with other therapeutic compounds. 

The Therapeutics of the invention may be administered alone or in 
combination with adjuvants. Adjuvants that may be administered with the 
30 Therapeutics of the invention include, but are not limited to, alum, alum plus 

deoxycholate (ImmunoAg), MTP-PE (Biocine Corp.), QS21 (Genentech, Inc.). BCG. 
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and MPL. In a specific embodiment. Therapeutics of the invention are administered 
in combination with alum. In another specific embodiment. Therapeutics of the 
invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immunomodulator. AdjuVax 100a, QS-21, QS-18, CRL1005, 
Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
vaccines directed toward protection against MMR (measles, mumps, rubella), polio, 
varicella, tetanus/diptheria, hepatitis A, hepatitis B, haemophilus influenzae B, 
whooping cough, pneumonia, influenza. Lyme's Disease, rotavirus, cholera, yellow 
fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, 
separately but simultaneously or concurrently; or sequentially. This includes 
presentations in which the combined agents are administered together as a therapeutic 
mixture, and also procedures in which the combined agents are administered 
separately but simultaneously, e.g., as through separate intravenous lines into the 
same individual. Administration "in combination" further includes the separate 
administration of one of the compounds or agents given first, followed by the second. 

The Therapeutics of the invention may be administered alone or in 
combination with other therapeutic agents. Therapeutic agents that may be 
administered in combination with the Therapeutics of the invention, include but not 
limited to, other members of the TNF family, chemotherapeutic agents, antibiotics, 
steroidal and non-steroidal anti-inflammatories, conventional immunotherapeutic 
agents, cytokines and/or growth factors. Combinations may be administered either 
concomitantly, e.g., as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 
combined agents are administered separately but simultaneously, e.g., as through 
separate intravenous lines into the same individual. Administration "in combination" 
further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 
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In one embodiment, the Therapeutics of the invention are administered in 
combination with members of the TNF family. TNF, TNF-related or TNF-like 
molecules that may be administered with the Therapeutics of the invention include, 
but are not limited to, soluble forms of TNF-alpha, lymphotoxin-alpha (LT-alpha, 
also known as TNF-beta), LT-beta (found in complex heterotrimer LT-alpha2-beta), 
OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L, TNF-gamma 
(International Publication No. WO 96/14328), AIM-I (International Publication No. 
WO 97/33899), endokine-alpha (International Publication No. WO 98/07880), TR6 
(International Publication No. WO 98/30694), OPG, and neutrokine-alpha 
(International Publication No. WO 98/18921, OX40, and nerve growth factor (NGF), 
and soluble forms of Fas, CD30. CD27, CD40 and 4-IBB. TR2 (International 
Publication No. WO 96/34095). DR3 (International Publication No. WO 97/33904), 
DR4 (International Publication No. WO 98/32856), TR5 (International Publication 
No. WO 98/30693), TR6 (International Publication No. WO 98/30694), TR7 
(International Publication No. WO 98/41629), TRANK, TR9 (International 
Publication No. WO 98/56892),TR10 (International Publication No. WO 98/54202), 
312C2 (International Publication No. WO 98/06842), and TR12, and soluble forms 
CD 154, CD70, and CD 153. 

In certain embodiments. Therapeutics of the invention are administered in 
combination with antiretroviral agents, nucleoside reverse transcriptase inhibitors, 
non-nucleoside reverse transcriptase inhibitors, and/or protease inhibitors. 
Nucleoside reverse transcriptase inhibitors that may be administered in combination 
with the Therapeutics of the invention, include, but are not limited to, RETROVIR™ 
(zidovudine/AZT), VIDEX™ (didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ 
(stavudine/d4T), EPIVIR™ (lamivudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudine). Non-nucleoside reverse transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention, include, but 
are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ (delavirdine), and 
SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the Therapeutics of the invention, include, but are not limited to. 
CRIXIVAN™ (indinavir). NORVIR™ (ritonavir), INVIRASE™ (saquinavir), and 
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VIRACEPT™ (nelfinavir). In a specific embodiment, antiretroviral agents, 
nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, and/or protease inhibitors may be used in any combination with 
Therapeutics of the invention to treat AIDS and/or to prevent or treat HIV infection. 

In other embodiments. Therapeutics of the invention may be administered in 
combination with anti-opportunistic infection agents. Anti-opportunistic agents that 
may be administered in combination with the Therapeutics of the invention, include, 
but are not limited to, TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™ , ATOVAQUONE™, ISONIAZID™, 
RIFAMPIN™. PYRAZINAMIDE™, ETHAMBUTOL™, RIFABUTIN™, 
CLARITHROMYCIN™, AZITHROMYCIN™, GANCICLOVIR™, 
FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, ITRACONAZOLE™. 
KETOCONAZOLE™, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
(sargramostim/GM-CSF). In a specific embodiment, Therapeutics of the invention 
are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
DAPSONE™, PENTAMIDINE™, and/or ATOVAQUONE™ to prophylactically 
treat or prevent an opportunistic Pneumocystis carinii pneumonia infection. In 
another specific embodiment, Therapeutics of the invention are used in any 
combination with ISONIAZID™, RIFAMPIN™. PYRAZINAMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
Mycobacterium avium complex infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with RIFABUTIN™, 
CLARITHROMYCIN™, and/or AZITHROMYCIN™ to prophylactically treat or 
prevent an opportunistic Mycobacterium tuberculosis infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
GANCICLOVIR™. FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat 
or prevent an opportunistic cytomegalovirus infection. In another specific 
embodiment. Therapeutics of the invention are used in any combination with 
FLUCONAZOLE™. ITRACONAZOLE™, and/or KETOCONAZOLE™ to 
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prophylactically treat or prevent an opportunistic fungal infection. In another 
specific embodiment, Therapeutics of the invention are used in any combination with 
ACYCLOVIR™ and/or FAMCICOLVIR™ to prophylactically treat or prevent an 
opportunistic herpes simplex virus type I and/or type II infection. In another specific 
embodiment, Therapeutics of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent 
an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, acyclovir, 
ribavirin, amantadine, and remantidine. 

In a further embodiment, the Therapeutics of the invention are administered 
in combination with an antibiotic agent. Antibiotic agents that may be administered 
with the Therapeutics of the invention include, but are not limited to, amoxicillin, 
beta-lactamases, aminoglycosides, beta-lactam (glycopeptide), beta-lactamases, 
Clindamycin, chloramphenicol, cephalosporins, ciprofloxacin, ciprofloxacin, 
erythromycin, fluoroquinolones, macrolides, metronidazole, penicillins, quinolones, 
rifampin, streptomycin, sulfonamide, tetracyclines, trimethoprim, trimethoprim- 
sulfamthoxazole, and vancomycin. 

Conventional nonspecific immunosuppressive agents, that may be 
administered in combination with the Therapeutics of the invention include, but are 
not limited to, steroids, cyclosporine, cyclosporine analogs, cyclophosphamide 
methylprednisone, prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other 
immunosuppressive agents that act by suppressing the function of responding T cells. 

In specific embodiments, Therapeutics of the invention are administered in 
combination with immunosuppressants. Immunosuppressants preparations that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
ORTHOCLONE™ (OKT3), SANDIMMUNE™/NEORAL™/SANGDYA™ 
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(cyclosporin). PROGRAF™ (tacrolimus), CELLCEPT™ (mycophenolate), 
Azathioprine, glucorticosteroids, and RAPAMUNE™ (sirolimus). In a specific 
embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment, Therapeutics of the invention are administered 
alone or in combination with one or more intravenous immune globulin preparations. 
Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention include, but not limited to, GAMMAR™, 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D™, and GAMIMUNE™. 
In a specific embodiment. Therapeutics of the invention are administered in 
combination with intravenous immune globulin preparations in transplantation 
therapy (e.g., bone marrow transplant). 

In an additional embodiment, the Therapeutics of the invention are 
administered alone or in combination with an anti-inflammatory agent. Anti- 
inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not limited to, glucocorticoids and the nonsteroidal anti- 
inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, 
arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid derivatives, 
pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, 
amixetrine, bendazac, benzydamine, bucolome, difenpiramide, ditazol, emorfazone, 
guaiazulene, nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, 
pifoxime, proquazone. proxazole. and tenidap. 

In another embodiment, compostions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the Therapeutics of the invention include, but are not limited to, 
antibiotic derivatives (e.g., doxorubicin, bleomycin, daunorubicin, and 
dactinomycin): antiestrogens (e.g., tamoxifen); antimetabolites (e.g., fluorouracil, 5- 
FU. methotrexate, floxuridine. interferon alpha-2b, glutamic acid, plicamycin. 
mercaptopurine, and 6-thioguanine); cytotoxic agents (e.g., carmustine, BCNU, 
lomustine. CCNU, cytosine arabinoside, cyclophosphamide, estramustine. 
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hydroxyurea, procarbazine, mitomycin, busulfan. cis-platin. and vincristine sulfate); 
hormones (e.g., medroxyprogesterone, estramustine phosphate sodium, ethinyl 
estradiol, estradiol, megestrol acetate, methyltestosterone. diethylstilbestrol 
diphosphate, chlorotrianisene, and testolactone); nitrogen mustard derivatives (e.g., 
5 mephalen, chorambucil, mechlorethamine (nitrogen mustard) and thiotepa); steroids 
and combinations (e.g., bethamethasone sodium phosphate); and others (e.g., 
dicarbazine, asparaginase, mitotane, vincristine sulfate, vinblastine sulfate, and 
etoposide). 

In a specific embodiment. Therapeutics of the invention are administered in 
10 combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or any combination of the components of CHOP. In another 
embodiment, Therapeutics of the invention are administered in combination with 
Rituximab. In a further embodiment, Therapeutics of the invention are administered 
with Rituxmab and CHOP, or Rituxmab and any combination of the components of 
15 CHOP. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with cytokines. Cytokines that may be administered 
with the Therapeutics of the invention include, but are not limited to, IL2, IL3, IL4, 
IL5, IL6, IL7. IL10, IL12, IL13. IL15, anti-CD40, CD40L, IFN-gamma and TNF- 
20 alpha. In another embodiment, Therapeutics of the invention may be administered 
with any interleukin, including, but not limited to, IL-lalpha, IL-lbeta, IL-2, IL-3, 
IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, 
IL-17, IL-18, IL-19, IL-20, and IL-21. 

In an additional embodiment, the Therapeutics of the invention are 
25 administered in combination with angiogenic proteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
EP-399816; Platelet Derived Growth Factor- A (PDGF-A), as disclosed in European 
Patent Number EP-6821 10; Platelet Derived Growth Factor-B (PDGF-B), as 
30 disclosed in European Patent Number EP-2823 17; Placental Growth Factor (P1GF), as 
disclosed in International Publication Number WO 92/06194; Placental Growth 
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Factor-2 (P1GF-2), as disclosed in Hauser et al., Gorwth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as 
disclosed in European Patent Number EP-506477; Vascular Endothelial Growth 
Factor-2 (VEGF-2), as disclosed in International Publication Number WO 96/39515; 
Vascular Endothelial Growth Factor B (VEGF-3); Vascular Endothelial Growth 
Factor B-186 (VEGF-B186), as disclosed in International Publication Number WO 
96/26736; Vascular Endothelial Growth Factor-D (VEGF-D), as disclosed in 
International Publication Number WO 98/02543; Vascular Endothelial Growth 
Factor-D (VEGF-D). as disclosed in International Publication Number WO 98/07832; 
and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in German Patent 
Number DEI 9639601. The above mentioned references are incorporated herein by 
reference herein. 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with hematopoietic growth factors. Hematopoietic 
growth factors that may be administered with the Therapeutics of the invention 
include, but are not limited to, LEUKINE™ (SARGRAMOSTIM™) and 
NEUPOGEN™ (FILGRASTIM™). 

In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
are not limited to, FGF-1, FGF-2, FGF-3, FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, 
FGF-9, FGF-10, FGF-1 1, FGF-1 2, FGF-13, FGF-14, and FGF-15. 
In additional embodiments, the Therapeutics of the invention are administered in 
combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy. 

E xample 24: Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
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effective amount of an agonist of the invention (including polypeptides of the 
invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 
to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an antagonist of the invention (including polypeptides and 
antibodies of the invention). 

In one example, antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one example of a method of 
decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 
etiologies, such as cancer. For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intravenously antisense 
polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 
repeated after a 7-day rest period if the treatment was well tolerated. The formulation 
of the antisense polynucleotide is provided in Example 23. 

Example 2 6: Method of Treatment Usinp Gene Therapv-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of 
expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
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subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside down, closed tight and left at room temperature over night. After 24 
5 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then incubated at 37 degree C 
for approximately one week. 

At this time, fresh media is added and subsequently changed every several 
10 days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
The monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA. 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll and subsequently treated with calf intestinal phosphatase. The linear vector is 
15 fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5' and 3' end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codons. if necessary. Preferably, the 5' primer contains an EcoRI site 
20 and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
sarcoma virus linear backbone and the amplified EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is 
maintained under conditions appropriate for ligation of the two fragments. The 
ligation mixture is then used to transform bacteria HB101, which are then plated onto 
25 agar containing kanamycin for the purpose of confirming that the vector has the gene 
of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
10% calf serum (CS). penicillin and streptomycin. The MSV vector containing the 
30 gene is then added to the media and the packaging cells transduced with the vector. 
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The packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the 
media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
selection is required. If the titer is very low, then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
efficiently infected, the fibroblasts are analyzed to determine whether protein is 
produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarrier beads. 

Example 27: Gene Therapy Usin g Endogenous Genes Corresponding To 
Polynucleotides of the Invention 

Another method of gene therapy according to the present invention involves 
operably associating the endogenous polynucleotide sequence of the invention with a 
promoter via homologous recombination as described, for example, in U.S. Patent 
NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 
published September 26. 1996; International Publication NO: WO 94/12650, 
published August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA, 86:8932-8935 
(1989); and Zijlstra et al., Nature. 342:435-438 (1989). This method involves the 
activation of a gene which is present in the target cells, but which is not expressed in 
the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made which contain a promoter and targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
polynucleotide sequence, flanking the promoter. The targeting sequence will be 
sufficiently near the 5' end of the polynucleotide sequence so the promoter will be 
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operably linked to the endogenous sequence upon homologous recombination. The 
promoter and the targeting sequences can be amplified using PCR. Preferably, the 
amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction 
5 enzyme site as the 5' end of the amplified promoter and the 5' end of the second 
targeting sequence contains the same restriction site as the 3' end of the amplified 
promoter. 

The amplified promoter and the amplified targeting sequences are digested 
with the appropriate restriction enzymes and subsequently treated with calf intestinal 
10 phosphatase. The digested promoter and digested targeting sequences are added 

together in the presence of T4 DNA ligase. The resulting mixture is maintained under 
conditions appropriate for ligation of the two fragments. The construct is size 
fractionated on an agarose gel then purified by phenol extraction and ethanol 
precipitation. 

15 In this Example, the polynucleotide constructs are administered as naked 

polynucleotides via electroporation. However, the polynucleotide constructs may also 
be administered with transfection-facilitating agents, such as liposomes, viral 
sequences, viral particles, precipitating agents, etc. Such methods of delivery are 
known in the art. 

20 Once the cells are transfected. homologous recombination will take place 

which results in the promoter being operably linked to the endogenous polynucleotide 
sequence. This results in the expression of polynucleotide corresponding to the 
polynucleotide in the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

25 Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 

placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 
medium. An aliquot of the cell suspension is removed for counting, and the remaining 
cells are subjected to centrifugation. The supernatant is aspirated and the pellet is 

30 resuspended in 5 ml of electroporation buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
5 mM KC1. 0.7 mM Na, HP0 4 , 6 mM dextrose). The cells are recentrifuged. the 
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supernatant aspirated, and the cells resuspended in electroporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 
approximately 3X10 6 cells/ml. Electroporation should be performed immediately 
following resuspension. 

Plasmid DNA is prepared according to standard techniques. For example, to 
construct a plasmid for targeting to the locus corresponding to the polynucleotide of 
the invention, plasmid pUC18 (MBI Fermentas, Amherst, NY) is digested with 
Hindlll. The CMV promoter is amplified by PCR with an Xbal site on the 5' end and 
a BamHI site on the 3'end. Two non-coding sequences are amplified via PCR: one 
non-coding sequence (fragment 1) is amplified with a Hindlll site at the 5' end and an 
Xba site at the 3'end; the other non-coding sequence (fragment 2) is amplified with a 
BamHI site at the 5'end and a Hindlll site at the 3'end. The CMV promoter and the 
fragments (1 and 2) are digested with the appropriate enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together. The 
resulting ligation product is digested with Hindlll, and ligated with the Hindlll- 
digested pUC18 plasmid. 

Plasmid DNA is added to a sterile cuvette with a 0.4 cm electrode gap 
(Bio-Rad). The final DNA concentration is generally at least 120 pg/ml. 0.5 ml of the 
cell suspension (containing approximately 1.5.X10 6 cells) is then added to the cuvette, 
and the cell suspension and DNA solutions are gently mixed. Electroporation is 
performed with a Gene-Pulser apparatus (Bio-Rad). Capacitance and voltage are set at 
960 uF and 250-300 V, respectively. As voltage increases, cell survival decreases, but 
the percentage of surviving cells that stably incorporate the introduced DNA into their 
genome increases dramatically. Given these parameters, a pulse time of 
approximately 14-20 mSec should be observed. 

Electroporated cells are maintained at room temperature for approximately 5 
min, and the contents of the cuvette are then gently removed with a sterile transfer 
pipette. The cells are added directly to 10 ml of prewarmed nutrient media (DMEM 
with 15% calf serum) in a 10 cm dish and incubated at 37 degree C. The following 
day, the media is aspirated and replaced with 10 ml of fresh media and incubated for a 
further 16-24 hours. 
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The engineered fibroblasts are then injected into the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. The fibroblasts 
now produce the protein product. The fibroblasts can then be introduced into a 
patient as described above. 

Example 28: Method of Treatment Using Gene Therapy ■ In Vivn 

Another aspect of the present invention is using in vivo gene therapy methods 
to treat disorders, diseases and conditions. The gene therapy method relates to the 
introduction of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) 
sequences into an animal to increase or decrease the expression of the polypeptide. 
The polynucleotide of the present invention may be operatively linked to a promoter 
or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art, see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 
5705151, 5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., 
Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 
(1997); Schwartz et al., Gene Ther. 3(5):405-41 1 (1996); Tsurumi et al., Circulation 
94(12):3281-3290 (1996) (incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial 
space of tissues (heart, muscle, skin, lung, liver, intestine and the like). The 
polynucleotide constructs can be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are 
free from any delivery vehicle that acts to assist, promote, or facilitate entry into the 
cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
precipitating agents and the like. However, the polynucleotides of the present 
invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. 
(1995) Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those 
skilled in the art. 
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The polynucleotide vector constructs used in the gene therapy method are 
preferably constructs that will not integrate into the host genome nor will they contain 
sequences that allow for replication. Any strong promoter known to those skilled in 
the art can be used for driving the expression of DNA. Unlike other gene therapies 
techniques, one major advantage of introducing naked nucleic acid sequences into 
target cells is the transitory nature of the polynucleotide synthesis in the cells. Studies 
have shown that non-replicating DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of 
tissues within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone 
marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, 
stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and 
connective tissue. Interstitial space of the tissues comprises the intercellular fluid, 
mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic fibers 
in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that same 
matrix within connective tissue ensheathing muscle cells or in the lacunae of bone. It 
is similarly the space occupied by the plasma of the circulation and the lymph fluid of 
the lymphatic channels. Delivery to the interstitial space of muscle tissue is preferred 
for the reasons discussed below. They may be conveniently delivered by injection 
into the tissues comprising these cells. They are preferably delivered to and 
expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely 
differentiated cells, such as, for example, stem cells of blood or skin fibroblasts. In 
vivo muscle cells are particularly competent in their ability to take up and express 
polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or 
RNA will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg 
body weight. Preferably the dosage will be from about 0.005 mg/kg to about 20 
mg/kg and more preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as 
the artisan of ordinary skill will appreciate, this dosage will vary according to the 
tissue site of injection. The appropriate and effective dosage of nucleic acid sequence 
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can readily be determined by those of ordinary skill in the art and may depend on the 
condition being treated and the route of administration. The preferred route of 
administration is by the parenteral route of injection into the interstitial space of 
tissues. However, other parenteral routes may also be used, such as, inhalation of an 
aerosol formulation particularly for delivery to lungs or bronchial tissues, throat or 
mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is 
determined as follows. Suitable template DNA for production of mRNA coding for 
polypeptide of the present invention is prepared in accordance with a standard 
recombinant DNA methodology. The template DNA, which may be either circular or 
linear, is either used as naked DNA or complexed with liposomes. The quadriceps 
muscles of mice are then injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on 
the anterior thigh, and the quadriceps muscle is directly visualized. The template 
DNA is injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over 
one minute, approximately 0.5 cm from the distal insertion site of the muscle into the 
knee and about 0.2 cm deep. A suture is placed over the injection site for future 
localization, and the skin is closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are 
prepared by excising the entire quadriceps. Every fifth 15 urn cross-section of the 
individual quadriceps muscles is histochemically stained for protein expression. A 
time course for protein expression may be done in a similar fashion except that 
quadriceps from different mice are harvested at different times. Persistence of DNA 
in muscle following injection may be determined by Southern blot analysis after 
preparing total cellular DNA and HIRT supernatants from injected and control mice. 
The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
DNA. 
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Example 29: Transgenic Animals. 

The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
5 baboons, monkeys, and chimpanzees may be used to generate transgenic animals. In a 
specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as part of a gene therapy 
protocol. 

Any technique known in the art may be used to introduce the transgene (i.e., 
10 polynucleotides of the invention) into animals to produce the founder lines of 
transgenic animals. Such techniques include, but are not limited to. pronuclear 
microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); 
Carver et al., Biotechnology (NY) 1 1:1263-1270 (1993); Wright et al., Biotechnology 
(NY) 9:830-834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus 
15 mediated gene transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., 
USA 82:6148-6152 (1985)), blastocysts or embryos; gene targeting in embryonic 
stem cells (Thompson et al., Cell 56:313-321 (1989)); electroporation of cells or 
embryos (Lo, 1983, Mol Cell. Biol. 3:1803-1814(1983)); introduction of the 
polynucleotides of the invention using a gene gun (see, e.g., Ulmer et al.. Science 
20 259:1745 (1993); introducing nucleic acid constructs into embryonic pleuripotent 
stem cells and transferring the stem cells back into the blastocyst; and sperm- 
mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a review of 
such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 
25 Any technique known in the art may be used to produce transgenic clones 

containing polynucleotides of the invention, for example, nuclear transfer into 
enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al.. Nature 385:810- 
813 (1997)). 

30 The present invention provides for transgenic animals that carry the transgene 

in all their cells, as well as animals which carry the transgene in some, but not all their 
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cells, i.e., mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies such as in concatamers, e.g., head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular cell type by following, for example, the teaching of Lasko et 
al. (Lasko et al.. Proc. Natl. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
sequences required for such a cell-type specific activation will depend upon the 
particular cell type of interest, and will be apparent to those of skill in the art. When 
it is desired that the polynucleotide transgene be integrated into the chromosomal site 
of the endogenous gene, gene targeting is preferred. Briefly, when such a technique is 
to be utilized, vectors containing some nucleotide sequences homologous to the 
endogenous gene are designed for the purpose of integrating, via homologous 
recombination with chromosomal sequences, into and disrupting the function of the 
nucleotide sequence of the endogenous gene. The transgene may also be selectively 
introduced into a particular cell type, thus inactivating the endogenous gene in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al., Science 
265:103-106 (1994)). The regulatory sequences required for such a cell-type specific 
inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or PCR techniques to analyze animal 
tissues to verify that integration of the transgene has taken place. The level of mRNA 
expression of the transgene in the tissues of the transgenic animals may also be 
assessed using techniques which include, but are not limited to, Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, and reverse 
transcriptase-PCR (rt-PCR). Samples of transgenic gene-expressing tissue may also 
be evaluated immunocytochemically or immunohistochemically using antibodies 
specific for the transgene product. 

Once the founder animals are produced, they may be bred, inbred, outbred. or 
crossbred to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more 
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than one integration site in order to establish separate lines; inbreeding of separate 
lines in order to produce compound transgenics that express the transgene at higher 
levels because of the effects of additive expression of each transgene; crossing of 
heterozygous transgenic animals to produce animals homozygous for a given 
integration site in order to both augment expression and eliminate the need for 
screening of animals by DNA analysis; crossing of separate homozygous lines to 
produce compound heterozygous or homozygous lines; and breeding to place the 
transgene on a distinct background that is appropriate for an experimental model of 
interest. 

Transgenic animals of the invention have uses which include, but are not 
limited to, animal model systems useful in elaborating the biological function of 
polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30: Knock-Out Animals. 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (E.g., 
see Smithies et al., Nature 317:230-234 ( 1985); Thomas & Capecchi, Cell 5 1:503- 
512 (1987): Thompson et al., Cell 5:313-321 (1989); each of which is incorporated by 
reference herein in its entirety). For example, a mutant, non-functional 
polynucleotide of the invention (or a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either the coding 
regions or regulatory regions of the gene) can be used, with or without a selectable 
marker and/or a negative selectable marker, to transfect cells that express 
polypeptides of the invention in vivo. In another embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 
of interest. Insertion of the DNA construct, via targeted homologous recombination, 
results in inactivation of the targeted gene. Such approaches are particularly suited in 
research and agricultural fields where modifications to embryonic stem cells can be 
used to generate animal offspring with an inactive targeted gene {e.g., see Thomas & 
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Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly 
administered or targeted to the required site in vivo using appropriate viral vectors that 
will be apparent to those of skill in the art. 
5 In further embodiments of the invention, cells that are genetically engineered 

to express the polypeptides of the invention, or alternatively, that are genetically 
engineered not to express the polypeptides of the invention (e.g., knockouts) are 
administered to a patient in vivo. Such cells may be obtained from the patient (i.e., 
animal, including human) or an MHC compatible donor and can include, but are not 

10 limited to fibroblasts, bone marrow cells, blood cells ( e.g. . lymphocytes), adipocytes, 
muscle cells, endothelial cells etc. The cells are genetically engineered in vitro using 
recombinant DNA techniques to introduce the coding sequence of polypeptides of the 
invention into the cells, or alternatively, to disrupt the coding sequence and/or 
endogenous regulatory sequence associated with the polypeptides of the invention, 

15 e.g. . by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfection procedures, including, but not limited 
to, the use of plasmids, cosmids, YACs, naked DNA, electroporation, liposomes, etc. 
The coding sequence of the polypeptides of the invention can be placed under the 
control of a strong constitutive or inducible promoter or promoter/enhancer to achieve 

20 expression, and preferably secretion, of the polypeptides of the invention. The 
engineered cells which express and preferably secrete the polypeptides of the 
invention can be introduced into the patient systemically, e.g., in the circulation, or 
intraperitoneally. 

Alternatively, the cells can be incorporated into a matrix and implanted in the 
25 body, e.g. . genetically engineered fibroblasts can be implanted as part of a skin graft; 
genetically engineered endothelial cells can be implanted as part of a lymphatic or 
vascular graft. (See, for example, Anderson et al. U.S. Patent No. 5,399,349: and 
Mulligan & Wilson, U.S. Patent No. 5,460.959 each of which is incorporated by 
reference herein in its entirety). 
30 When the cells to be administered are non-autologous or non-MHC 

compatible cells, they can be administered using well known techniques which 
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prevent the development of a host immune response against the introduced cells. For 
example, the cells may be introduced in an encapsulated form which, while allowing 
for an exchange of components with the immediate extracellular environment, does 
not allow the introduced cells to be recognized by the host immune system. 

Transgenic and "knock-out" animals of the invention have uses which include, 
but are not limited to, animal model systems useful in elaborating the biological 
function of polypeptides of the present invention, studying diseases, disorders, and/or 
conditions associated with aberrant expression, and in screening for compounds 
effective in ameliorating such diseases, disorders, and/or conditions. 

Example 31: Production of an Antibody 

a) Hybridoma Technology 

The antibodies of the present invention can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, cells 
expressing polypeptide(s) of the invention are administered to an animal to induce the 
production of sera containing polyclonal antibodies. In a preferred method, a 
preparation of polypeptide(s) of the invention is prepared and purified to render it 
substantially free of natural contaminants. Such a preparation is then introduced into 
an animal in order to produce polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for polypeptide(s) of the invention are 
prepared using hybridoma technology. (Kohler et al., Nature 256:495 (1975); Kohler 
et al., Eur. J. Immunol. 6:51 1 (1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); 
Hammerling et al., in: Monoclonal Antibodies and T-Cell Hybridomas, Elsevier. 
N.Y., pp. 563-681 (1981)). In general, an animal (preferably a mouse) is immunized 
with polypeptide(s) of the invention or, more preferably, with a secreted polypeptide- 
expressing cell. Such polypeptide-expressing cells are cultured in any suitable tissue 
culture medium, preferably in Earlc's modified Eagle's medium supplemented with 
10% fetal bovine serum (inactivated at about 56°C), and supplemented with about 10 
g/1 of nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 ue/ml 
of streptomycin. 
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The splenocytes of such mice are extracted and fused with a suitable myeloma 
cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
5 selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981)). The hybridoma 
cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the polypeptide(s) of the invention. 

Alternatively, additional antibodies capable of binding to polypeptide(s) of the 

10 invention can be produced in a two-step procedure using anti-idiotypic antibodies. 
Such a method makes use of the fact that antibodies are themselves antigens, and 
therefore, it is possible to obtain an antibody which binds to a second antibody. In 
accordance with this method, protein specific antibodies are used to immunize an 
animal, preferably a mouse. The splenocytes of such an animal are then used to 

15 produce hybridoma cells, and the hybridoma cells are screened to identify clones 

which produce an antibody whose ability to bind to the protein-specific antibody can 
be blocked by polypeptide(s) of the invention. Such antibodies comprise anti- 
idiotypic antibodies to the protein-specific antibody and are used to immunize an 
animal to induce formation of further protein-specific antibodies. 
20 For in vivo use of antibodies in humans, an antibody is "humanized". Such 

antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing 
chimeric and humanized antibodies are known in the art and are discussed herein. 
(See, for review, Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 
25 (1986); Cabilly et al., U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; 
Morrison et al., EP 173494; Neuberger et al., WO 8601533: Robinson et al., WO 
8702671: Boulianne et al.. Nature 312:643 (1984); Neuberger et al., Nature 314:268 
(1985).) 

30 b) Isolation Of Antibody Fragments Directed Against 

Polypeptide(s) From A Library Of scFvs 
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Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against polypeptide(s) of the 
invention to which the donor may or may not have been exposed (see e.g., U.S. Patent 
5,885,793 incorporated herein by reference in its entirety). 

Rescue of the Library. 

A library of scFvs is constructed from the RNA of human PBLs as described 
in PCT publication WO 92/01047. To rescue phage displaying antibody fragments, 
approximately 109 E. coli harboring the phagemid are used to inoculate 50 ml of 
2xTY containing 1% glucose and 100 ug/ml of ampicillin (2xTY-AMP-GLU) and 
j?rown to an O.D. of 0.8 with shaking. Five ml of this culture is used to innoculate 50 
ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene III, see 
PCT publication WO 92/01047) are added and the culture incubated at 37°C for 45 
minutes without shaking and then at 37°C for 45 minutes with shaking. The culture is 
centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 2xTY 
containing 100 ug/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in PCT publication WO 92/01047. 

M13 delta gene III is prepared as follows: M13 delta gene III helper phage 
does not encode gene III protein, hence the phage(mid) displaying antibody 
fragments have a greater avidity of binding to antigen. Infectious M 1 3 delta gene III 
particles are made by growing the helper phage in cells harboring a pUC19 derivative 
supplying the wild type gene III protein during phage morphogenesis. The culture is 
incubated for 1 hour at 37° C without shaking and then for a further hour at 37°C with 
shaking. Cells are spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 
300 ml 2xTY broth containing 100 jag ampicillin/ml and 25 ug kanamycin/ml (2xTY- 
AMP-KAN) and grown overnight, shaking at 37°C. Phage particles are purified and 
concentrated from the culture medium by two PEG-precipitations (Sambrook et al., 
1990), resuspended in 2 ml PBS and passed through a 0.45 pm filter (Minisart NML; 
Sartorius) to give a final concentration of approximately 1013 transducing units/ml 
(ampicillin-resistant clones). 

Panning of the Library. 
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Immunotubes (Nunc.) are coated overnight in PBS with 4 ml of either 100 
ug/ml or 10 ug/ml of a polypeptide of the present invention. Tubes are blocked with 
2% Marvel-PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 
1013 TU of phage is applied to the tube and incubated for 30 minutes at room 
temperature tumbling on an over and under turntable and then left to stand for another 
1.5 hours. Tubes are washed 10 times with PBS 0.1% Tween-20 and 10 times with 
PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and rotating 15 
minutes on an under and over turntable after which the solution is immediately 
neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then used to infect 10 
ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 minutes at 
37°C. The E. coli are then plated on TYE plates containing 1% glucose and 100 
ug/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 
helper phage as described above to prepare phage for a subsequent round of selection. 
This process is then repeated for a total of 4 rounds of affinity purification with tube- 
washing increased to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for 
rounds 3 and 4. 

Characterization of Binders. 

Eluted phage from the 3rd and 4th rounds of selection are used to infect E. coli 
HB 2151 and soluble scFv is produced (Marks, et al.. 1991) from single colonies for 
assay. ELISAs are performed with microtitre plates coated with either 10 pg/ml of 
the polypeptide of the present invention in 50 mM bicarbonate pH 9.6. Clones 
positive in ELISA are further characterized by PCR fingerprinting (see, e.g., PCT 
publication WO 92/01047) and then by sequencing. These ELISA positive clones 
may also be further characterized by techniques known in the art, such as, for 
example, epitope mapping, binding affinity, receptor signal transduction, ability to 
block or competitively inhibit antibody/antigen binding, and competitive agonistic or 
antagonistic activity. 
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and Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B-lineage cells and their microenvironment. Signals may 
5 impart a positive stimulus that allows a B-lineage cell to continue its programmed 
development, or a negative stimulus that instructs the cell to arrest its current 
developmental pathway. To date, numerous stimulatory and inhibitory signals have been 
found to influence B cell responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL- 
13, IL-14 and IL-15. Interestingly, these signals are by themselves weak effectors but can, 

10 in combination with various co-stimulatory proteins, induce activation, proliferation, 
differentiation, homing, tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective 
ligands CD 154, CD70, and CD 153 have been found to regulate a variety of immune 

15 responses. Assays which allow for the detection and/or observation of the proliferation 
and differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 

20 precursors. 

In Vitro Assay- Purified polypeptides of the invention, or truncated forms thereof, 
is assessed for its ability to induce activation, proliferation, differentiation or inhibition 
and/or death in B-cell populations and their precursors. The activity of the polypeptides of 
the invention on purified human tonsillar B cells, measured qualitatively over the dose 

25 range from 0.1 to 10,000 ng/mL. is assessed in a standard B-lymphocyte co-stimulation 
assay in which purified tonsillar B cells are cultured in the presence of either formalin- 
fixed Staphylococcus aureus Cowan I (SAC) or immobilized anti-human IgM antibody as 
the priming agent. Second signals such as IL-2 and IL-15 synergize with SAC and IgM 
crosslinking to elicit B cell proliferation as measured by tritiated-thymidine incorporation. 

30 Novel synergizing agents can be readily identified using this assay. The assay involves 
isolating human tonsillar B cells by magnetic bead (MACS) depletion of CD3-positive 
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cells. The resulting cell population is greater than 95% B cells as assessed by expression 
of CD45R(B220). 

Various dilutions of each sample are placed into individual wells of a 96-well plate 
to which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% 
5 FBS, 5 X 10°M 2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10" 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 
10 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice receive this 
treatment for 4 consecutive days, at which time they are sacrificed and various tissues and 
serum collected for analyses. Comparison of H&E sections from normal spleens and 
spleens treated with polypeptides of the invention identify the results of the activity of the 
polypeptides on spleen cells, such as the diffusion of peri-arterial lymphatic sheaths, 
15 and/or significant increases in the nucleated cellularity of the red pulp regions, which may 
indicate the activation of the differentiation and proliferation of B-cell populations. 
Immunohistochemical studies using a B cell marker, anti-CD45R(B220), are used to 
determine whether any physiological changes to splenic cells, such as splenic 
disorganization, are due to increased B-cell representation within loosely defined B-cell 
20 zones that infiltrate established T-cell regions. 

Flow cytometric analyses of the spleens from mice treated with polypeptide is used 
to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
25 vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
compared between buffer and polypeptide-treated mice. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
30 antagonists of polynucleotides or polypeptides of the invention. 
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Example 33: T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by 
the uptake of 'H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 jil/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb (B33.1) overnight at 4 degrees C (1 jig/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x lOVwell) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of 
polypeptides of the invention (total volume 200 ul). Relevant protein buffer and medium 
alone are controls. After 48 hr. culture at 37 degrees C, plates are spun for 2 min. at 1000 
rpm and 100 ul of supernatant is removed and stored -20 degrees C for measurement of 
IL-2 (or other cytokines) if effect on proliferation is observed. Wells are supplemented 
with 100 ul of medium containing 0.5 uCi of 3 H-thymidine and cultured at 37 degrees C 
for 18-24 hr. Wells are harvested and incorporation of 3 H-thymidine used as a measure of 
proliferation. Anti-CD3 alone is the positive control for proliferation. IL-2 (100 U/ml) is 
also used as a control which enhances proliferation. Control antibody which does not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of the invention. 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 34; Effect of Polypeptides of the Invention on the Expression of MHC 
Class II, Costimulatorv and Adhesion Molecules and Cell Differentiation of 
Monocytes and Monocvte-Derived Hu man Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- 
10 days with GM-CSF (50 ng/ml) and IL-4 (20 ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1. CD80. CD86, CD40 and 
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MHC class II antigens). Treatment with activating factors, such as TNF-a. causes a rapid 
change in surface phenotype (increased expression of MHC class I and II. costimulatory 
and adhesion molecules, downregulation of FCyRII, upregulation of CD83). These 
changes correlate with increased antigen-presenting capacity and with functional 
5 maturation of the dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of polypeptides of the invention or LPS (positive 
control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and then 
incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 

Effect o n the production of cytokines . Cytokines generated by dendritic cells, in 
particular IL-12, are important in the initiation of T-cell dependent immune responses. IL- 
1 2 strongly influences the development of Thl helper T-cell immune response, and 
induces cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release 
as follows. Dendritic cells (10 6 /ml) are treated with increasing concentrations of 
polypeptides of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as 
positive control. Supernatants from the cell cultures are then collected and analyzed for 
IL-12 content using commercial ELISA kit (e..g, R&D Systems (Minneapolis. MN)). 
The standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II, costimulatory and adhesion molecules. 
Three major families of cell surface antigens can be identified on monocytes: adhesion 
molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of 
the expression of MHC class II antigens and other costimulatory molecules, such as B7 
and ICAM-1, may result in changes in the antigen presenting capacity of monocytes and 
ability to induce T cell activation. Increase expression of Fc receptors may correlate with 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of polypeptides of the invention or LPS 
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(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide. and 
then incubated with 1:20 dilution of appropriate FITC- or PE-labeled monoclonal 
antibodies for 30 minutes at 4 degreesC. After an additional wash, the labeled cells are 
analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or 
alternatively, decrease monocyte survival) are known in the art and may routinely be 
applied to determine whether a molecule of the invention functions as an inhibitor or 
activator of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
screened using the three assays described below. For each of these assays, Peripheral 
blood mononuclear cells (PBMC) are purified from single donor leukopacks (American 
Red Cross, Baltimore, MD) by centrifugation through a Histopaque gradient (Sigma). 
Monocytes are isolated from PBMC by counterflow centrifugal elutriation. 

Monocyte Survival Assay. Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated process (apoptosis). Addition to the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 
Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control), in 
the presence of 100 ng/ml TNF-alpha (negative control), and in the presence of varying 
concentrations of the compound to be tested. Cells are suspended at a concentration of 2 x 
10 6 /ml in PBS containing PI at a final concentration of 5 fig/ml. and then incubaed at room 
temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated to 
correlate with DNA fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through the 
release of cytokines after stimulation. An ELISA to measure cytokine release is 
performed as follows. Human monocytes are incubated at a density of 5xl0 5 cells/ml with 
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increasing concentrations of the a polypeptide of the invention and under the same 
conditions, but in the absence of the polypeptide. For IL-12 production, the cells are 
primed overnight with IFN (100 U/ml) in presence of a polypeptide of the invention. LPS 
(10 ng/ml) is then added. Conditioned media are collected after 24h and kept frozen until 
use. Measurement of TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a 
commercially available ELISA kit (e..g, R&D Systems (Minneapolis, MN)) and applying 
the standard protocols provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxl0 5 cell/well. 
Increasing concentrations of polypeptides of the invention are added to the wells in a total 
volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and antibiotics). 
After 3 days incubation, the plates are centrifuged and the medium is removed from the 
wells. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 mM 
NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol red 
and 19 U/ml of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at 37°C for 2 hours and the reaction is stopped by adding 20 ul IN NaOH 
per well. The absorbance is read at 610 nm. To calculate the amount of H 2 0 2 produced by 
the macrophages, a standard curve of a H,0, solution of known molarity is performed for 
each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polypeptides, polynucleotides (e.g., gene therapy), agonists, and/or 
antagonists of the invention. 

Example 35; Biological Effects of Polypepti des of the Invention 

Astrocyte and Neuronal Assays - 

Recombinant polypeptides of the invention, expressed in Escherichia coli and 
purified as described above, can be tested for activity in promoting the survival, neurite 
outgrowth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
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and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes 
survival of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. 
Acad. Sci. USA SJ:3012-3016. (1986), assay herein incorporated by reference in its 
entirety). However, reports from experiments done on PC- 12 cells suggest that these two 
responses are not necessarily synonymous and may depend on not only which FGF is 
being tested but also on which receptor(s) are expressed on the target cells. Using the 
primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neurite outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays - 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human 
lung fibroblasts and dermal microvascular endothelial cells can be cultured at 5.000 
cells/well in a 96-well plate for one day in growth medium. The cells are then incubated 
for one day in 0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA 
medium, the cells are incubated with the test proteins for 3 days. Alamar Blue (Alamar 
Biosciences. Sacramento, CA) is added to each well to a final concentration of 10%. The 
cells are incubated for 4 hr. Cell viability is measured by reading in a CytoFluor 
fluorescence reader. For the PGE, assays, the human lung fibroblasts are cultured at 
5,000 cells/well in a 96-well plate for one day. After a medium change to 0. 1% BSA 
basal medium, the cells are incubated with FGF-2 or polypeptides of the invention with or 
without IL-la for 24 hours. The supernatants are collected and assayed for PGE, by EI A 
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kit (Cayman. Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supernatants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 
for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can be used 
to compare stimulation with polypeptides of the invention. 

Parkinson Modek 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to 1 -methyl-4-phenyl pyridine (MPP + ) and released. 
Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al.. Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker. J. 
Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 
determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 



WO 00/58495 



PCT/US00/07661 



292 



neuronal survival in vitro and it can also be tested in vivo for protection of dopaminergic 
neurons in the striatum from the damage associated with MPTP treatment. The potential 
effect of a polypeptide of the invention is first examined in vitro in a dopaminergic 
neuronal cell culture paradigm. The cultures are prepared by dissecting the midbrain floor 
plate from gestation day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 
seeded at a density of 200,000 cells/cm 2 on polyorthinine-laminin coated glass coverslips. 
The cells are maintained in Dulbecco's Modified Eagle's medium and F12 medium 
containing hormonal supplements (Nl). The cultures are fixed with paraformaldehyde 
after 8 days in vitro and are processed for tyrosine hydroxylase, a specific marker for 
dopminergic neurons, immunohistochemical staining. Dissociated cell cultures are 
prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

Since the dopaminergic neurons are isolated from animals at gestation day 14, a 
developmental time which is past the stage when the dopaminergic precursor cells are 
proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 
would represent an increase in the number of dopaminergic neurons surviving in vitro. 
Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 
neurons, it would suggest that the polypeptide may be involved in Parkinson's Disease. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 36: The Effect of Polypeptides of the Inventi o n on the Growth of 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5x1 0 4 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2. the medium is replaced with M199 containing 10% FBS. 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO: Y. and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
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concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter. 

An increase in the number of HUVEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 37: Stimulatory Effect of Poly p eptides of the Invention on the 
Proliferation of Vasrnlar Endothelial Celk 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosulfate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0. 1 mL serum-supplemented medium and are allowed to attach overnight. 
After serum-starvation for 12 hours in 0.5% FBS. conditions (bFGF, VEGF, 65 or a 
polypeptide of the invention in 0.5% FBS) with or without Heparin (8 U/ml) are added to 
wells for 48 hours. 20 mg of MTS/PMS mixture ( 1 : 0.05) are added per well and allowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
subtracted, and seven wells are performed in parallel for each condition. See, Leak et al. 
In Vitro Cell. Dev. Biol. J04.-512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 38: Inhihiti on of PDGF-induced Vascular Smooth Muscle Cell 
Proliferation Stimulatory Effect 

HAoSMC proliferation can be measured, for example, by BrdUrd incorporation. 
Briefly, subconfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
mg/ml BrdUrd. After 24 h, immunocytochemistry is performed by using BrdUrd Staining 
Kit (Zymed Laboratories). In brief, the cells are incubated with the biotinylated mouse 
anti-BrdUrd antibody at 4 degrees C for 2 h after being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diaminobenzidine. After 
counterstaining with hematoxylin, the cells are mounted for microscopic examination, and 
the BrdUrd-positive cells are counted. The BrdUrd index is calculated as a percent of the 
BrdUrd-positive cells to the total cell number. In addition, the simultaneous detection of 
the BrdUrd staining (nucleus) and the FITC uptake (cytoplasm) is performed for 
individual cells by the concomitant use of bright field illumination and dark field-UV 
fluorescent illumination. See, Hayashidaet al., J. Biol. Chem. 6:27 1 (36):21985-2 1992 
(1996). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Examp le 39: Stimulation of Endothelial Mip rntion 

This example will be used to explore the possibility that a polypeptide of the 
invention may stimulate lymphatic endothelial cell migration. 

Endothelial cell migration assays are performed using a 48 well microchemotaxis 
chamber (Neuroprobe Inc., Cabin John, MD; Falk. W„ et al., J. Immunological Methods 
1980:33:239-247). Polyvinylpyrrolidone-free polycarbonate filters with a pore size of 8 
urn (Nucleopore Corp. Cambridge, MA) are coated with 0.1% gelatin for at least 6 hours 
at room temperature and dried under sterile air. Test substances are diluted to appropriate 
concentrations in Ml 99 supplemented with 0.25% bovine serum albumin (BSA), and 25 
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ul of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures are washed and trypsinized 
for the minimum time required to achieve cell detachment. After placing the filter 
between lower and upper chamber, 2.5 x 10 5 cells suspended in 50 ul M199 containing 1% 
5 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migration. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber policeman. The filters are fixed with methanol and stained with a 
Giemsa solution (Diff-Quick, Baxter, McGraw Park, IL). Migration is quantified by 

10 counting cells of three random high-power fields (40x) in each well, and all groups are 
performed in quadruplicate. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

15 invention. 

Exa mple 40: Stimulation of Nitric Oxide Production bv Endothelial Cells 

Nitric oxide released by the vascular endothelium is believed to be a mediator of 
vascular endothelium relaxation. Thus, activity of a polypeptide of the invention can be 
20 assayed by determining nitric oxide production by endothelial cells in response to the 
polypeptide. 

Nitric oxide is measured in 96-well plates of confluent microvascular endothelial 
cells after 24 hours starvation and a subsequent 4 hr exposure to various levels of a 
positive control (such as VEGF-1) and the polypeptide of the invention. Nitric oxide in 

25 the medium is determined by use of the Griess reagent to measure total nitrite after 

reduction of nitric oxide-derived nitrate by nitrate reductase. The effect of the polypeptide 
of the invention on nitric oxide release is examined on HUVEC. 

Briefly, NO release from cultured HUVEC monolayer is measured with a NO- 
specific polarographic electrode connected to a NO meter (Iso-NO, World Precision 

30 Instruments Inc.) (1049). Calibration of the NO elements is performed according to the 
following equation: 
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2 KN0 2 + 2 KI + 2 H,S0 4 6 2 NO + I 2 + 2 H 2 0 + 2 K 2 S0 4 
The standard calibration curve is obtained by adding graded concentrations of 
KN0 2 (0, 5, 10, 25, 50, 100, 250, and 500 nmoi/L) into the calibration solution containing 
KI and H 2 S0 4 . The specificity of the Iso-NO electrode to NO is previously determined by 
measurement of NO from authentic NO gas (1050). The culture medium is removed and 
HUVECs are washed twice with Dulbecco's phosphate buffered saline. The cells are then 
bathed in 5 ml of filtered Krebs-Henseleit solution in 6-well plates, and the cell plates are 
kept on a slide warmer (Lab Line Instruments Inc.) To maintain the temperature at 37°C. 
The NO sensor probe is inserted vertically into the wells, keeping the tip of the electrode 2 
mm under the surface of the solution, before addition of the different conditions. 
S-nitroso acetyl penicillamin (SNAP) is used as a positive control. The amount of 
released NO is expressed as picomoles per lxlO 6 endothelial cells. All values reported are 
means of four to six measurements in each group (number of cell culture wells). See, 
Leak et al. Biochem. and Biophys. Res. Comm. 277:96-105 (1995). 

The studies described in this example tested activity of polypeptides of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 41 : E ffect of Polyp epide s of t h e Invention on Cord Formation in 
Angiogenesis 

Another step in angiogenesis is cord formation, marked by differentiation of 
endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) cells and are cultured in Cell Applications' CADMEC 
Growth Medium and used at passage 5. For the in vitro angiogenesis assay, the wells of a 
48-well cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min. at 37°C. CADMEC are seeded onto the coated wells at 7,500 
cells/well and cultured overnight in Growth Medium. The Growth Medium is then 
replaced with 300 mg Cell Applications' Chord Formation Medium containing control 
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buffer or a polypeptide of the invention (0.1 to 100 ng/ml) and the cells are cultured for an 
additional 48 hr. The numbers and lengths of the capillary-like chords are quantitated 
through use of the Boeckeler VIA- 170 video image analyzer. All assays are done in 
triplicate. 

5 Commercial (R&D) VEGF (50 ng/ml) is used as a positive control, b-esteradiol (1 

ng/ml) is used as a negative control. The appropriate buffer (without protein) is also 
utilized as a control. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
10 test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 42: Anpiopenic Effect on Chick Chorio a llantoic Membrane 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
15 angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable. The 
ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

Fertilized eggs of the White Leghorn chick (Gallus gallus) and the Japanese qual 
{Coturnix coturnix) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 

20 16-day-old chick and 13-day-old qual embryos is studied with the following methods. 

On Day 4 of development, a window is made into the egg shell of chick eggs. The 
embryos are checked for normal development and the eggs sealed with cellotape. They 
are further incubated until Day 13. Thermanox coverslips (Nunc, Naperville, IL) are cut 
into disks of about 5 mm in diameter. Sterile and salt-free growth factors are dissolved in 

25 distilled water and about 3.3 mg/ 5 ml are pipetted on the disks. After air-drying, the 
inverted disks are applied on CAM. After 3 days, the specimens are fixed in 3% 
glutaraldehyde and 2% formaldehyde and rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope [Wild M8] and embedded for semi- and 
ultrathin sectioning as described above. Controls are performed with carrier disks alone. 

30 Tne studies described in this example tested activity of a polypeptide of the 

invention. However, one skilled in the art could easily modify the exemplified studies to 
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test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 43: Angiogenesis Assay Using a MatnVel Imnlant in Mouse 

In vivo angiogenesis assay of a polypeptide of the invention measures the ability of 
an existing capillary network to form new vessels in an implanted capsule of murine 
extracellular matrix material (Matrigel). The protein is mixed with the liquid Matngel at 4 
degree C and the mixture is then injected subcutaneously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
Biomedical Products. 

When thawed at 4 degree C the Matngel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventral aspect of the 
abdomen (0.5 ml/site). After 7 days, the mice are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed in neutral buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrome. Cross sections from 3 different regions of each plug 
are processed. Selected sections are stained for the presence of vWF. The positive control 
for this assay is bovine basic FGF (150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogenesis. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 44: Rescue of Ischemia in Rabbit Lower Limb Model 

To study the in vivo effects of polynucleotides and polypeptides of the invention 
on ischemia, a rabbit hindlimb ischemia model is created by surgical removal of one 
femoral arteries as described previously (Takeshita et ai.Am J. Pathol 747:1649-1660 
(1995)). The excision of the femoral artery results in retrograde propagation of thrombus 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshitaer 
al. Am J. Pathol 1 47: 1 649-1660 (1995)). An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day post-operatively (day 0), after performing a baseline angiogram, the internal iliac 
artery of the ischemic limb is transfected with 500 mg naked expression plasmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
hydrogel-coated balloon catheter as described (Riessen et al. Hum Gene Ther. 4:749-758 
(1993); Leclerc et al. J. Clin. Invest. 90: 936-944 (1992)). When a polypeptide of the 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 
control is delivered into the internal iliac artery of the ischemic limb over a period of 1 
min. through an infusion catheter. On day 30, various parameters are measured in these 
rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 
during undilated condition and Max FL: the blood flow during fully dilated condition (also 
an indirect measure of the blood vessel amount) and Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured by the angiogram of 
collateral vessels. A score is determined by the percentage of circles in an overlaying grid 
that with crossing opacified arteries divided by the total number m the rabbit thigh; (d) 
Capillary density - The number of collateral capillaries determined in light microscopic 
sections taken from hindlimbs. 

The studies described in this example tested activity of polynucleotides and 
polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 
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Example 45: Effect of Polypeptides o f the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0. 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Examp le 46; Rat Ischemic Skin Flan Model 

The evaluation parameters include skin blood flow, skin temperature, and factor 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 
polypeptides of the invention, during the skin ischemia, is studied using in situ 
hybridization. 

The study in this model is divided into three parts as follows: 

a) Ischemic skin 

b) Ischemic skin wounds 

c) Normal wounds 

The experimental protocol includes: 

a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin -flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
(day 0, 1, 2, 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3. 5. 7, 10. 14 and 21 post-wounding for 
histological, immunohistochemical. and in situ studies. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the an could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 47: Peripheral Arterial Disease MnHol 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases. The experimental protocol includes: 

a) One side of the femoral artery is ligated to create ischemic muscle of 
the hindlimb, the other side of hindlimb serves as a control. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-3 
weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 

artery at 1. 2, and 3 weeks for the analysis of expression of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 48: Ischemic Myocardial Di s ease Model 

A polypeptide of the invention is evaluated as a potent mitogen capable of 
stimulating the development of collateral vessels, and restructuring new vessels after 
coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 
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a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
delivered intravenously and/or intramuscularly 3 times (perhaps more) per week for 2-4 
weeks. 

c) Thirty days after the surgery, the heart is removed and cross-sectioned 
for morphometric and in situ analyzes. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 49: Rat Corin g] Wound Healing Mnriel 

This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1 - 1 .5 mm long incision from the center of cornea into the stromal 

layer. 

b) Inserting a spatula below the lip of the incision facing the outer corner of 

the eye. 

c) Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

d) Positioning a pellet, containing 50ng- 5ug of a polypeptide of the invention, 
within the pocket. 

e) Treatment with a polypeptide of the invention can also be applied topically 
to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five days). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 
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Example 50: Diaherir Mouse an d Ghi cocortic o id-I m paired WoiinH Healing 
Models 

A. Diabetic db+/db+ Mouse Model. 

5 To demonstrate that a polypeptide of the invention accelerates the healing process, 

the genetically diabetic mouse model of wound healing is used. The full thickness wound 
healing model in the db+/db+ mouse is a well characterized, clinically relevant and 
reproducible model of impaired wound healing. Healing of the diabetic wound is 
dependent on formation of granulation tissue and re-epithelialization rather than 
10 contraction (Gartner, M.H. et al, J. Surg. Res. 52:389 (1 992); Greenhalgh, D.G. et ai, 
Am. J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
15 autosomal recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl. Acad. 
Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin 
levels, and suppressed cell-mediated immunity (Mandel et al. J. Immunol. 720:1375 
(1978); Debray-Sachs, M. et ai, Clin. Exp. Immunol. 51(1 (1983); Leiter et al.,Am. 
20 J. of Pathol. 774:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
microvascular lesions, basement membrane thickening and glomerular filtration 
abnormalities have been described in these animals (Norido, F. et al., Exp. Neurol. 
83(2):22\-232 (1984); Robertson et ai, Diabetes 29(l):60-67 (1980); Giacomelli et ai. 
Lab Invest. 40^:460-473 (1979): Coleman, D.L.. Diabetes 31 (Supply. 1-6 (1982)). These 
25 homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type II diabetes (Mandel etal, J. Immunol. 120: 1375-1377 (1978)). 

The characteristics observed in these animals suggests that healing in this model 
may be similar to the healing observed in human diabetes (Greenhalgh. et ai, Am. J. of 
Pathol. 736:1235-1246 (1990)). 
50 Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 

(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
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animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals. 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of 
wounding, animals are anesthetized with an intraperitoneal injection of Avertin (0.01 
mg/mL), 2,2,2-tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thickness wound is then created using a Keyes tissue punch. Immediately following 
wounding, the surrounding skin is gently stretched to eliminate wound expansion. The 
wounds are left open for the duration of the experiment. Application of the treatment is 
given topically for 5 consecutive days commencing on the day of wounding. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is 
no longer visible and the wound is covered by a continuous epithelium. 

A polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology and immunohistochemistry. Tissue specimens are placed in 10% neutral 
buffered formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: I) Vehicle placebo control. 2) untreated group, and 3) treated group. 
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Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post 
treatment (day 8). The wound area on day 1 is 64mm-, the corresponding size of the 
dermal punch. Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by 
treatment with a polypeptide of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
epithelialization and epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol. 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer can serve as a positive tissue control and human brain tissue can be used as a 
negative tissue control. Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of 0-8, the lower side of the scale reflecting 
slight proliferation to the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 
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B. Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various 
in vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302(1989); Wahletal., J. 
Immunol. 115: 476-481 (1975); Werb etal, J. Exp. Med. 747:1684-1694 (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert et al., An. Intern. Med. 37:701-705 (1952)), fibroblast proliferation, 
and collagen synthesis (Beck et al, Growth Factors. 5: 295-304(1991); Haynesera/., 
J. Clin. Invest. 61: 703-797 (1978)) and producing a transient reduction of circulating 
monocytes (Haynes et al., J. Clin. Invest. 61: 703-797 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck etal., Growth 
Factors. 5: 295-304 (1991); Haynes etal, J. Clin. Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce etal., Proc. 
Natl. Acad. Sci. USA 86: 2229-2233 (1989)). 

To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 
time of wounding. Animals are individually housed and received food and water ad 
libitum. All manipulations are performed using aseptic techniques. This study is 
conducted according to the rules and guidelines of Human Genome Sciences, Inc. 
Institutional Animal Care and Use Committee and the Guidelines for the Care and Use of 
Laboratory Animals. 
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The wounding protocol is followed according to section A, above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 
mg/kg) and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin 
washed with 70% ethanol and iodine solutions. The surgical area is dried with sterile 
gauze prior to wounding. An 8 mm full-thickness wound is created using a Keyes tissue 
punch. The wounds are left open for the duration of the experiment. Applications of the 
testing materials are given topically once a day for 7 consecutive days commencing on the 
day of wounding and subsequent to methylprednisolone administration. Prior to 
treatment, wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the err! of treatment. Wound closure is determined by daily measurement 
on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 

Four groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 



groups. 



Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by establishing 
the differences between the initial wound area (day 0) and that of post treatment (day 8). 
The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 



[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 
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Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus 
microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds allows assessment of whether the 
healing process and the morphologic appearance of the repaired skin is improved by 
treatment with a polypeptide of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 51; Lymphedema Animal Mn^l 

The purpose of this experimental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide of the 
invention in lymphangiogenesis and re-establishment of the lymphatic circulatory system 
in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
analysis. Male rats weighing approximately ~350g are dosed with Pentobarbital. 
Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing. 
Circumference and volumetric measurements are made prior to injecting dye into paws 
after marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 
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Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 
proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissue, is then removed by cutting connective tissues. 

Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
Buck). The separated skin edges are sealed to the underlying muscle tissue while leaving 
a gap of -0.5 cm around the leg. Skin also may be anchored by suturing to underlying 
muscle when necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which 
typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the lymphedema, the circumference and volumes of 2 designated 
places on each paw before operation and daily for 7 days are measured. The effect plasma 
proteins on lymphedema is determined and whether protein analysis is a useful testing 
perimeter is also investigated. The weights of both control and edematous limbs are 
evaluated at 2 places. Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
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brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the 
limb to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2+ comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Preparations: The transverse muscle located behind the knee 
(popliteal) area is dissected and arranged in a metal mold, filled with freezeGel, dipped 
into cold methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon 
sectioning, the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 52: Suppression of TNF alnha-induced adhe s ion molecule evp re-ssinn 
by a Polyp eptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
involves specific receptor-ligand interactions between cell surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule-1 (ICAM-1), vascular cell adhesion molecule-1 (VCAM-1), and 
endothelial leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
(EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 
extravasate into the local tissue during the development of an inflammatory response. The 
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local concentration of cytokines and growth factor participate in the modulation of the 
expression of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
5 inflammatory responses, often resulting in a pathological outcome. 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 
induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 
solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 
treated ECs when co-stimulated with a member of the FGF family of proteins. 
10 To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 
2; Clonetics, San Diego, CA) supplemented with 10% FCS and 1% 
penicillin/streptomycin in a 37 degree C humidified incubator containing 5% C0 2 . 
HUVECs are seeded in 96-well plates at concentrations of 1 x 10 4 cells/well in EGM 
15 medium at 37 degree C for 18-24 hrs or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMM640 supplemented with 100 U/ml 
penicillin and 100 mg/ml streptomycin, and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
CAM expression. 

20 Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 

well plate to confluence. Growth medium is removed from the cells and replaced with 90 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 

25 aspirated to remove medium and 1 00 ul of 0. 1 % paraformaldehyde-PB S ( with Ca++ and 
Mg++) is added to each well. Plates are held at 4 U C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 ul of 
diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 

30 1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml (1:10 dilution 
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of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 ul of diluted ExtrAvidin- Alkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37 U C for 30 min. Wells are washed X3 with 
5 PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 ul of pNPP substrate in glycine buffer is added to each 
test well. Standard wells in triplicate are prepared from the working dilution of the 
ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10" 0 5 > 10' 1 > 10"' 5 . 5 
pi of each dilution is added to triplicate wells and the resulting AP content in each well is 
10 5.50 ng, 1.74 ng, 0.55 ng, 0.18 ng. 100 pi of pNNP reagent must then be added to each of 
the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 
15 5.50 ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP- 
conjugate in each sample. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
20 invention. 

It will be clear that the invention may be practiced otherwise than as 
particularly described in the foregoing description and examples. Numerous 
modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

25 The entire disclosure of each document cited (including patents, patent 

applications, journal articles, abstracts, laboratory manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples 
is hereby incorporated herein by reference. Further, the hard copy of the sequence 
listing submitted herewith and the corresponding computer readable form are both 

30 incorporated herein by reference in their entireties. 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule 13to) 



A. The indications made below relate to the microorganism referred to in the description 
°" Page 52 j me N/A 



B. IDENTIFICATION OF DEPOSIT Furtherdepositsareidentifiedonanadditionalsheet | [ 

Nameofdepositaryinstitution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard 
Manassas, Virginia 20110-2209 
United States of America 



Accession Number 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) Thisinfbrmationisconiinuedonanadditionalshect Q 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (iflhe indications are not for all designated States) 

Europe 

In respect to those designations in which a European Patent is sought a sample of the deposited 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn, only by 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ifnot applicable) 

the international Bureau later (specify the general nature of the indications e.g., "Accession 



VP( This sheet was received with the \\\\exx\!A\o\\!i\^^^^an^- 


I | This sheet was received by the International Bureau on: 




Authorized officer 



Form PCT/RO/I34 (July 1992) 
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ATCC Deposit No.:203918 
CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological material referred to in the application to an independent 
expert nominated by the Commissioner, the applicant must, by a written statement, inform 
the International Bureau accordingly before completion of technical preparations for 
publication of the international application. 

NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, the furnishing of a sample shall only be 
effected to an expert in the art. The request to this effect shall be filed by the applicant with 
the Norwegian Patent Office not later than at the time when the application is made available 
to the public under Sections 22 and 33(3) of the Norwegian Patents Act. If such a request has 
been filed by the applicant, any request made by a third party for the furnishing of a sample 
shall indicate the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a microorganism shall 
only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withdrawal of 
the application, to a person who is a skilled addressee without an interest in the invention 
(Regulation 3.25(3) of the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the National Board of Patents and Regulations), or has been finally decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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ATCC Deposit No.: 203918 



DENMARK 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act. If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office), or has been finally decided upon by the Swedish 
Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art. The request to this effect shall be filed by the 
applicant with the International Bureau before the expiration of 16 months from the priority 
date (preferably on the Form PCT/RO/134 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as provided in the 3 1F(1 ) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made available to the 
public under Section 22C or Section 25 of the Patents Act of the Kingdom of the 
Netherlands, whichever of the two dates occurs earlier. 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 
of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X; 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 
polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(c) a polynucleotide encoding a polypeptide domain of SEQ ID NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 
polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

(e) a polynucleotide encoding a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X, 
having biological activity; 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 

(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (a)-(h), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 
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2. The isolated nucleic acid molecule of claim 1 , wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
protein. 

3. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO:Y or the polypeptide encoded by the cDNA sequence 
included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 

4. The isolated nucleic acid molecule of claim 1, wherein the 
polynucleotide fragment comprises the entire nucleotide sequence of SEQ ID NO:X 
or the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to 
SEQ ID NO:X. 

5. The isolated nucleic acid molecule of claim 2, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotide 
sequence comprises sequential nucleotide deletions from either the C-terminus or the 
N-terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 

9. A recombinant host cell produced by the method of claim 8. 

10. The recombinant host cell of claim 9 comprising vector sequences. 
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11. An isolated polypeptide comprising an amino acid sequence at least 
95% identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z; 

(b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
included in ATCC Deposit No:Z, having biological activity; 

(c) a polypeptide domain of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z; 

(e) a secreted form of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(f) a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z; 

(g) a variant of SEQ ID NO: Y; 

(h) an allelic variant of SEQ ID NO: Y; or 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 1 1 , wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the C- 
terminus or the N-terminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. 

14. A recombinant host cell that expresses the isolated polypeptide of 
claim 1 1 . 

15. A method of making an isolated polypeptide comprising: 

(a) culturing the recombinant host cell of claim 14 under conditions such that 
said polypeptide is expressed; and 
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(b) recovering said polypeptide. 

16. The polypeptide produced by claim 1 5. 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount 
of the polypeptide of claim 1 1 or the polynucleotide of claim 1 . 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 

20. A method for identifying a binding partner to the polypeptide of claim 
1 1 comprising: 

(a) contacting the polypeptide of claim 1 1 with a binding partner; and 

(b) determining whether the binding partner effects an activity of the 
polypeptide. 



21. 



The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 
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22. A method of identifying an activity in a biological assay, wherein the 
method comprises: 

(a) expressing SEQ ID NO.X in a cell; 

(b) isolating the supernatant; 

(c) detecting an activity in a biological assay; and 

(d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 45 Human Secreted Proteins 

<130> PS531PCT 

<140> Unassigned 
<141> 2000-03-23 

<150> 60/126,504 
<151> 1999-03-26 

<150> 60/174,847 
<151> 2000-01-07 

<160> 184 

<170> Patentln Ver . 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 



gggatccgga 


gcccaaatct 


tctgacaaaa 


ctcacacatg 


cccaccgtgc 


ccagcacctg 


60 


aattcgaggg 


tgcaccgtca 


gtcttcctct 


tccccccaaa 


acccaaggac 


accctcatga 


120 


tctcccggac 


tcctgaggtc 


acatgcgtgg 


tggtggacgt 


aagccacgaa 


gaccctgagg 


180 


tcaagttcaa 


ctggtacgtg 


gacggcgtgg 


aggtgcataa 


tgccaagaca 


aagccgcggg 


240 


aggagcagta 


caacagcacg 


taccgtgtgg 


tcagcg-cct 


caccgtcctg 


caccaggact 


300 


ggctgaatgg 


caaggagtac 


aagtgcaagg 


tctccaacaa 


agccctccca 


acccccatcg 


360 






aaagggcagc 


cccgagaacc 


acaggtgtac 


accctgcccc 


420 


catcccggga 


tgagctgacc 


aagaaccagg 


tcagcctgac 


ctgcctggtc 


aaaggcttct 


480 


atccaagcga 


catcgccgtg 


gagtgggaga 


gcaatgggca 


gccggagaac 


aactacaaga 


540 


ccacgcctcc 


cgtgctggac 


tccgacggct 


ccttcttcct 


ctacagcaag 


ctcaccgtgg 


600 


acaagagcag 


gtggcagcag gggaacgtct 


tctcatgctc 


cgtgatgcat 


gaggctctgc 


660 


acaaccacta 


cacgcagaag 


agcctctccc 


tgtctccggg 


taaatgagtg 


cgacggccgc 


720 


gactctagag 


gat 










73 3 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
1 5 

<210> 3 
<211> 86 
<212> DNA 
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<213> Homo sapiens 
<400> 3 

gcgcctcgag atttccccga aatctagatt tccccgaaat gatttccccg aaatgatttc 60 
cccgaaatat ctgccatctc aattag 86 



<210> 4 
<211> 27 
<212> DNA 

<213> Homo sapiens 
<400> 4 

gcggcaagct ttttgcaaag ccCaggc 



<210> 5 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc cgcccatccc 12 0 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttttggaggc ctaggctttt gcaaaaagct t 271 



<210> 6 
<211> 32 
<212> DNA 

<213> Homo sapiens 
<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 3 2 



<210> 7 

<211> 31 

<212> DNA 

<213> Homo sapiens 

<400> 7 

gcgaagcttc gcgactcccc ggatccgcct c 31 



<210> 8 

<211> 12 

<212> DNA 

<213> Homo sapiens 

<400> 8 
ggggactttc cc 



<210> 9 
<211> 73 
<212> DNA 
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<213> Homo sapiens 
<400> 9 

gcggcctcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 

ccatctcaat tag 73 

<210> 10 

<211> 256 

<212> DNA 

<213> Homo sapiens 

<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 120 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttttgcaaa aagctt 256 



<210> 11 

<211> 1440 

<212> DNA 

<213> Homo sapiens 

<400> 11 

tggacaagag ccgggaacag acgcctcctt acacaggaca tcccaggact aatcaatgtg 60 

gggaaaggtg ctcacgtcat tgcattagca tcacaacttc aagaaaatgc tcgttaaaac 120 

cagagtgact tgcaccagca cccgccccag aacggccgaa tgcccatcag tgctggcaag 180 

tctgaagcag tctggcctca caccctgcgt gtaggagtat gcagctcttt ggcaatctct 240 

tctgttttgc tttgtttgtt tttaaccatc gaactgcaga agataatatt ttctgaggct 300 

cagcctgtac ataccctctg acccagcagc ctgcagccct cgttctaccc aggagagctg 3 60 

agtgcatctg tccacaccga cagacgtgtc catagccact ttggtcataa tctcccaaaa 420 

caagaatcag cccagtgtcc atctacaggg gcatggatca gtggaggcct aatcgtacag 480 

ggccccaaac agctgtgaaa acagacatag tactgctacc tggaagaagc ttacattttg 540 

ttgagtgaaa gaagccagac actaaaaagg gcatactggc cgggcacagt ggctcacgcc 600 

tgtaatccca gcactttggg aggccgaggc gggcggatca cgargtcagg agattgagac 660 

catcctggct aacatggtga aacaccgtct ctactaaaaa tacaaaaaat tagccgggtg 72 0 

tggtggtggg cgcctgtagc cccagctact cgggaggctg aggcgggaga atggcatgaa 780 

cccaggaggc ggagcttgca gtgagccgag accgcgccac ggcactccag cctgggcgac 84 0 

agagcgggac tccgtctaaa aaaaaaaagg agggcctact gtgtgcctcc agttctgtga 900 

gggtcagaag ctgatccaca gtaatggctg ccaacagtgc ttaccttgag agagggaata 960 

gcaggaaagc cacacgacga gccttctagg atactgggga tattctctct atagatctgg 1020 

atgtgtatat gatgtgtaca ttcaccaagg tgtacacatg agatatgtac acttctctgt 1080 

attccattac accttggttt ttgaaaagac agaaacagca tgctcagctt attaagaacc 1140 

tgaatatttt cagacaaaaa gtatgtctag tgttagtcca cttttttttt tttttagttt 12 00 

tagactcaca gagccytctt agggtcatat ttagttgtat atcatctgac aaaagaggga 12 60 

atggctcacc cagctgctac agtcagtctt gtagcctttg taagatawwg aawgataaat 13 2 0 

catacaataa attaaaactt tcggctgggc acagtggctc acgcccataa tccccagcac 13 80 

tttgggaggc cgaggcggag gatcacttga gcccaggagt tcagatgagc ctggccaaca 1440 



<210> 12 

<211> 1344 

<212> DNA 

<213> Homo sapiens 

<400> 12 

ggcacgagct gaagaagaag ccgccgcagc agcaccacaa ggccaagcgt aaccggactt 60 



WO 00/58495 



PCT/US00/07661 



gccgaccccc cagcagcagc gaaagcagca gcgacagcga caacagcggc ggcggtggag 12 0 

gcggcggtgg aggcggaggt ggcggcggcg gcaccagcag taacaacagc gaggaagaag 180 

aggacgacga cgacgaggaa gaggaggtct ctgaggtgga gtctttcatt ttggatcagg 240 

atgatttgga aaatccaatg ctggaaacag cttccaagtt gctcttatca ggtactgctg 3 00 

atggtgcaga cctcaggaca gtagatccag aaacacaggc tagactggaa gctttactag 3 60 

aagctgcagg aataggaaaa ttgtccacgg ctgatggtaa agcctttgca gatcctgaag 420 

tacttcggag gttgacatcg tctgttagtt gtgcgttgga tgaagctgct gctgcactta 480 

cccgtatgag agctgaaagc acagcaaatg cagggcagtc ggacaaccgc agtttggcag 540 

aagcctgttc agaaggagat gtaaatgctg tgcgaaagtt actcattgaa gggcgaagtg 600 

taaatgaaca cacagaggaa ggggagagcc tcctttgttt agcttgttct gctggatact 660 

atgagcttgc acaggttttg ttggcaatgc atgcaaatgt ggaagatagg ggaatcaaag 720 

gtgacattac acctttaatg gctgctgcta atggaggaca tgtcaaaatt gtgaagttgc 780 

tgctagctca taaagcagat gttaatgcac agtcttcaac aggcaataca gcacttacat 840 

atgcttgtgc tggaggctat gtagatgttg taaaggtgct cttggaatcc ggtgctagta 900 

ttgaggacca taatgaaaat ggtcaCaccc ctcttatgga agctggaagt gctggacatg 960 

tggaagtagc cagattgctg ctagaaaatg gggctggcat taatacgcat tctaatgaat 1020 

ttaaagagag tgcccttacc ttagcctgtt acaaaggaca cttagagatg gtgcgatttc 1080 

ttttggaagc aggcgcggat caagagcata aaacagatga aatgcacact gctctgatgg 1140 

aggcttgcat ggatggccat gttgaagtag ctaggttact tcttgacagc ggtgcccaag 12 00 

tgaacatgcc tgctgattca tctgagtcac cattaacttt ggctgcatgt ggtgggcatg 1260 

tggaacttgc ggcttCactt attgaaagag gagctagcct ggaagaggtc aatgatgaag 1320 

gttatacacc attgatggaa gcag 1344 



<210> 13 

<211> 3107 

<212> DNA 

<213> Homo sapiens 



<400> 13 



ggaatgtttc 


aaaagga-at 


gatgaactga 


ggcrtatcga 


gtcagggagc 


agaaagctga 


60 


aataagaccg 


ctaagctcta 


aacaaatccg 


ttaaagcttc 


acagggcaga 


gcagaacaaa 


120 




tcaatgtata 


gtcggaaagc 


agccgaagaa 


gtgaagcgag 


aactgataaa 


180 


gttaaaagtg 




ttctagaaga 


gtcatggtgt 


gtaagaagat 


ccaagcctgg 


240 


ttgcagtatg 


cctgaaattt 


gggatgtaga 


agatcctgcc 


aatgctggga 


aaactccctt 


300 


atgtaacctc 


ttggtgaagg 


attccaaacc 


tcacttcacc 


actgtattcc 


agaacagtgt 


360 


ttacaaagtc 


ctagaagttg 


taaaagaatg 


actgctacat 


gacctgctgc 


ctacggagaa 


420 


ctacatctgt 


aatggtttta 


atgttttgct 


aagtcatgtg 


ttgttcatat 




480 


tttataggta 


actgttttca 




gttttatttg 


gtcaatttga 


atgtcattct 


540 


aattataaaa 


atgacttaca 




ttggttacta 




ccctttaaaa 


600 
660 


tttgctatgc 


aaatgagtat 


atgcttgtac 




tatttgtgct 


aaagtgagca 


aagctaactg 


tataaagaaa 


acacagtggg 


ttgtgacaag 


gatgacatga 


aaatacagga 


720 




aatgtagggg 




agtgtaagaa 


ctattaatgc 


cccttgsttc 


780 




ctcttgctct 


tgtcttttgg 


acatttcagt 


gawtgtaagt 


tcttcggtca 


840 


tgtcagcccc 


tgtcatcaac 


ttgagttaca 


gtagatgggg 


cagacatgga 


gtgtttgcta 


900 


tatagaacta 


tctgtttgtt 


ttacttcctt 


gtgcgctttt 


tgttctctgw 


tctcttgtta 


960 


atgaagcttt 


tcctgcccat 


tattaatcca 


aactcttgga 


ccttgtggtt 


aggaaattcc 


1020 


cttaacttcc 


agccatatgg 


catCatcgtg 


tctctttctc 


tctctctctt 


gctctctctc 


1080 


ttctcctctt 


ccccatattt 


tctgtcaaat 


aagtactgtt 


tactcattta 


gttgcttatc 


1140 


aagtacttat 


tcttggtttt 


aaaaaaaatt 


aatggtaact 


gtatttttct 




1200 


attattcaaa 


tgtttatatt 


ttaatacctt 


taaaccactt 






1260 


ttatagtttt 


aagaaaaact 


attttgaaca 




tagtgcatct 


agaaactaat 


1320 


gtatatttga 


ttagacatca 


tttatagcgg 


aacagtagac 


tgtagtacat 


ggtaattttt 


1380 


cttttactat 


taagatacaa 


taaaacatga 


ctaattttgc 


tgtcaaaaat 


gtaaagaata 


1440 


atgataaang 


gagtttttat 


attttacttc 


taagattgcc 


tgtctttaat 


aagacaaagc 


1500 


cttaagcctt 


atgttataat 


tttggttcta 


aaaaccatca 


tttcagtata 


aggaataagt 


1560 


atatttcgcc 


ctcctcttta 


gtttttttct 


tcctatttat 


ttttattttg 


aaaaatttct 


1620 


acaccttctt 


tgaattcctt 


gtatgaattt 


ttgtttctta 


gaagttaatt 


tgtgtgaaat 


1680 


gagattcttc 


aaaacgatga 


aacctcatag 


ctctgagaaa 


aggttttagg 


gttttaaatt 


1740 
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ctaagcaaag cgtgactatg gctgacagac tacacattta attatacagc ttctctttct 1800 

taaccacagg cagattaacc tcattgtgga ttgtccttca gaccttagtc ctcaggcatg 1860 

gtttctggtg cccactcctg gaagccgctg ttccctttct accttcttac cagagcccaa 1920 

gggcaggcct ggtcccgggg aagcagcagc ttgctgacat aagtcagctg caaaggctga 1980 

ggagtgtgcc ctcagagaag caccgccccc cagtcttgtg ccagcgccta gagccgcagc 2 040 

tcccagggat gctccttccc tggaggcagc ccaggagagg gactctggca gcgttcttca 2100 

gatttgtggc cactgtttct catttgctgg ttgactgttt Ctatttctta ggcttttgct 2160 

agttttagaa aatagggaag cagcccttga tttgtggatt aaaagcaaca tttgagcgat 2220 

gatgcacaac agtccaggaa aatgggcggt ggacacttga ggctgaggat gggagttgac 2280 

atgagcaggg agagggaggt gcgcgctgct tatctgtgat tgttgctcac ctgagtgtgg 2340 

ctgattgtgt acatccagca gttacaattt ttaaaaatta tacttttaca tttattttat 2400 

atttttctca cccccagtaa tttccttcca aagaagttca catgtaataa gtagaaattc 2460 

tgtataggaa aaaagcatta aaaatactat tataactgct tcatttgctg ggaaccatta 2520 

aaagtaatat aaattagctt tttccagaag gatccttttg tagcagtgtt tatgaatgta 2580 

acccccagca aaatatggct atatattagg ggagccagtt tggagcagag gcctgaaggt 2640 

ccctgctatg cagccgtggc cacagctcgc agcccaagca ctgtggagca tccacacctt 2700 

tgatggcaat gcagattggt agcaggtCcc ataggcgtac aaaacagtat taaagctcag 2760 

tgttttgcat attgttagca tttacaaata tttttgcttt agtatgagga aagtaaggat 2820 

gggcaaagaa gcgatcaaaa tagctattgc tacaacattt tcgaaaacaa agttggggct 2880 

gtatttcttt aaaaagataa gcctctaaaa atgcttggca aaaaaaatat agtgttaaaa 2940 

taggccagtg atattaatga gaaaatgaaa gtatgtatca ggaataaagt gatattgcat 3 000 

aggagtattg tatttttatg aattttatgc cagttgttta catgtactat atatgttaaa 3 060 

ttaaaaaaaa tcatgagtaa tgaaaaaaaa aaaaaaaaaa aaaaatt 3107 



<210> 14 

<211> 2597 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (588) 

<223> n equals a,C,g, or c 
<400> 14 

gagatttaag tcgaatgccc tctttaaagg gaacaaaagc tggacctcca ccgcggtggc 60 

ttagaaggag gcattgttta tttattatat attttgtaat gttattacca atcttgttat 120 

actctttctt ataccctaca attgttagca gaaattattt taaattaata agatcctgca 180 

tgcttttcct taaaaaaaaa aaaaagaaag aaagaaagat ctctgtgtag agtgtcctat 240 

tctgagccag tcctgagagg aaaggaagta taatcaattt gttattaacc gatgaaagaa 3 00 

ttaagtgaaa gataaatctc aggaagcaga ggaagtaaac ctaatctctg actaagaaag 3 60 

ctaaatacta tgataactca tcattccttc ttttgttcaa ttacattatt taatcataag 420 

tccatgacgt gccaggcact caggaaatag taaaaattgg acgtgcgata ttctgccctt 480 

gtgtagcgca cactagagtg ggaaagaaag tgcactttta actggacaac taccaacatg 540 

atgaggggag gaaacagggg ctggaaatgt ccacggactg tgccgaanaa tgaagcccat 600 

aatatttgaa agtcagtttc ttccatcatt ttgtgtatta aggttctttc ttcccctgtt 660 

ctccgccttc ctgcttgtca tcttcactca tcagctgacc atgttgcctc ttgtggtgta 720 

aacttgtacc agttttacgg tccctctggc cagttcaccc atgaatttga tggagatgag 780 

cagttctacg tggacctgga gaagaaggag actgcctggc ggtggcctga gttcagcaaa 840 

tttggaggtt ttgacccgca gggtgcactg agaaacatgg ctgtggcaaa acacaacttg 900 

aacatcatga ttaaacgcta caactctacc gctgctacca atggtatgcg tccaccattc 960 

tgcctctctt tacttaagct atcccttcat accagggttc attattttct tcccaagagg 1020 

tccccagatc ttcttatggc aattgctgaa attttatcat ctcccatctc taaaatcaca 1080 

tattcccatg taatacaagg gtctttccat tatgcattca gcaaatcctt ctaggagagg 1140 

tctcatcaac ctcctacttt attaaacatg cccacagaga gaaggcacag gaataaagca 1200 

gagcaatgtg tcattgctcc caagcagaag gtaaataaga cctctttgac tatcaggtgg 1260 

tgaaatgctg gtaggagggc tcttccagga tgtaatgcag aacttcaggg cagagctatt 1320 

cacacttcac accagtgctg tttcctcacc acagaggttc ctgaggtcac agtgttttcc 13 80 
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aagtctcccg tgacactggg tcagcccaac accctcatct gccttgtgga caacatcttt 1440 

cctcctgtgg tcaacatcac atggctgagc aatgggcacg cagtcacaga aggtgtttct 1500 

gagaccagct tcccctccaa gagtgatcat tccttcttca agatcagtta cctcaccttc 1560 

ctcccttctg ctgatgagat ttatgactgc aaggtggagc actggggcct ggaccagcct 1620 

cttctgaaac actggggtaa ggatgagttt catcattttt tgactctttt ctgtctcact 1680 

tttttttttg aaagaataaa gcaaaaaaag cagagattta ttgaaaatga aagtacactc 1740 

tacaggatgg gagngggcct gccacttcat ggttttctaa atgatagact tcactctcct 1800 

ccctaagctg ggggccttga gtctttgtag agccaaccct gtaccccatc ccatcccaca 1860 

cacatgcaca tgagcaaact ctggcattct gacctcaaca acttcacttc cacagagcct 1920 

gagattccag cccctatgtc agagctcaca gaaactgtgg tctgtgcccc ttggggttgc 1980 

tgtgggcctc cttgggcatt gtggtgggca ctgtcttcat catccaaggc ctgcgttcag 2040 

ttggtgcttc cagacaccaa gggcccttgt gaatcccatc ctggaaggga aggtaagatt 2100 

gagactggtt acagttgaag cggcagtatg aaaggaagga aagtgggagg gcgttgtgga 2160 

catgaatgtg gtttaaagtt gtaggggaat tgggaagtgg catgatgatg acacaggacc 2220 

cccctcagac ccattgatct catgtctgcc ctgttgcagg tgcatcgcca tctacaggaa 2280 

cagaagaatg gacttgctaa atgacctagc actattctct ggcccgattt atcatatccc 2 340 

ttttctcctc caaatgtttc tcctctcacc ttttctctgg gacttaagct gctatatccc 2400 

ctcagagctc acaaatgcct Ctacattctt tccctgaccc cccgattttt tttttctttt 2460 

ctcaaatgtt acctacaaag acatgcctgg ggtaagccac ccggctccct aattcctcag 2 520 

taacctccat ctaaaatctc caaggaagca ataaattcct tttatgagaa aaaaaaaaaa 2580 

aaaaaaaaaa aaaaaaa 2597 



<210> 15 
<211> 818 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (595) 

<223> n equals a,t,g, or c 
<400> 15 

gaattcggca cgagctgatg tccacagggt ggcgctcaat cacgttcagg aagcgcgcct 60 
cggggactgc gatggcacag atcacgtgga tccacctcct atcggtggtc atctgcagcg 120 
cacctcctcg caggtcgcac aggcagcact ccgcagtcca ggcgtgggcc gcgcaccggg 180 
aacacgtcca gccttcattg accagctcgg gacggatgcc atagcaactg gcatggacct 240 
gcaggcagca cttgccgcag ggatcagggg gctggtcccg tcgtcgccga tgtaggagtt 3 00 

ggcaggcagc ggctccgtgt tctcaccgcc akaggtgaag cacatctcag ggatgagcgg 3 60 

tcgggtcttc tgacggcttt tggagggtaa tgtggccggg cagccctctc cgagggaggc 42 0 

tatgggtgcc tccttctcag tctgtagggc ctggcagtag gggtagaaga gcgtgcagat 480 
ggcgcagtag ggctccgtgc gcgcascgct gcgttgaact tcctctcggs ctggaagctg 540 
gccgccctgt tcttccactg cagagacagc agcggcctca aggcgtccgg gtcantcaca 600 
tcttcctccc cggagaaagg ggatkcctcc tcgtcacttg aggcctcctg cttcamcacc 660 
gacagtgggg accgggtggg cggccggccc aggggatggc gccggctctt cttgatctcc 72 0 

atcttcaatt tggaaaatgt ggamggtgcc tgcccctctc cgrcccgggc tttggtctcc 780 
atgcgacctg ccccactgct ggctgcaccg tcctctgg 818 



<211> 303 
<212> DNA 

<213> Homo sapiens 



<400> 
ggcacc 

agaggt,*,;;,^^ "t^^y i_ L.y i_l aa^LLyaLyi. LLLaiLLacd aaaLaadCflc cccgcttata 

cttagtgtat tacactttcg tattgcttgc cccgggaaac atgccagggt tggctgtgac 



ggcacgagaa aatttccata taaagaaggg tctggtgtag aaatatggtg aagggttgca 
agaggttgct aaaggttgtc aacttgatgt ttcatttaca aaataaacac tctgtttata 
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tagcccaacc tgggttgtta ggttcactaa caatccagtc actgcggcca gcaggatgga 
T-^.tgctgct tggttagtac tgatctcagg ctcatccctg gaactgagac tgaggtcagc 



<210> 17 
<211> 933 
<212> DNA 
<213> Homo sapiens 

<400> 17 

cggcacgagc tcgtgccgac tgtaatggtc ccgtcacact tgtctgatga ggatctgttg 60 
gttgactttg acagtgataa acgaacacag cctatctggg tgttttttgc acttatagtt 120 
tgggggtttg aagtactggc tagaagctgg cggggtgtgt gtgtgcaggt gtgcgagtgc 180 
atgtgcaacg tgtgcgtgca agtgtgagtc tgcacttgtg tgcaagagaa tgtgtgtgtg 240 
tgtgtgtttg gagatttgga cCtgaaaaCt ctagctcagg tctttggggt agtgtttgac 300 
ctgaactctg aaaggcaagg gtcccagact ttcctgggat gatgggaact gggcacccca 3 60 

atgagctcgg ttgtgagtag acggggcggg ccaccgaaga gaagacagag tgggcctgta 420 
gggccagccc gaggtaccca cagtggaggg tctacaggct gatttgggag gtggtggttt 
atacctgtag tcaccttcta tcttagttag gaattcacct tcacacttcc agaaactgcc 
aagaagaatg ccgccgctca ggtttatctg gtagaataag ctgtttgaac aaagatctgg 
aggttgcaca atcctgtgtc attctggatt tatcttgggg tcgggagtca acgatacttc 
ttgtgccgtc gtttctccgg ccgtgtgaag ttaccacctc gtgagtggtc ataagttagc 
gtgtctaaat gcactttgaa atcctaggat gaaaaagcca ggccctgtct tttttccttg 
tctaagcacc atccttgctt aggagagaca cggctgtggc tctcaggctg tggggcaatg 
ttctgcttat aatgtttcaa gaggttcaaa gcgtgcaggc cccatgctcc gtgagagcct aim 
tgacctgggt cagcaggggc ggctgggctt gac 933 



540 
600 
660 
720 
780 
840 
900 



<211> 1104 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (453) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (781) 

<223> n equals a,t,g, or c 
<400> 18 

ctgcaggaat tcggcacgag gtgagactct gtctcaaaaa acaaacaaac aaacaaaaaa 60 
ttaccaatct tcaactatta tcaagtcatg attatgaaca ttaatcctta gtttgtgctt 120 
ttttagaagt agtaaatata ggagtttggg ttggcatgca ctaatccaag catttaagtg 180 
gagatttgga atgtgatggg cagttctaca tttattctct ttttttcctt tcttttattt 240 
agtcctttcc tttctccctc ccccacaacc tccttatatt tcttcttcat ctactctcgc 300 
ttgatatttt ctgcaaagcg ctgcctgggc cccttgacct cacaagaagc tctctgacga 360 
aacgcttaag aaaaacaagg tattatgcat tatcctacac attctgcaat cgccctagca 420 
atttagtaac tacagtccaa tttaaaccag gcntcaaggc aacaaaattg caccaaatgc 480 
caactaattt accaaactta tagaaggaat atttgggagt ctattccctt caacccatct 540 
gattcatatt attgactcat ttagaaaaca gaaagtgaac agagacaagt ttttaaggag 
tttggtttca tgcaaatgac ttgcaattgc agcccmttat ttttatacca cgacttccat 
tagtccatat cccctgtcag actgtgacca gtgtcaatgt tttcaaaagc acaccaggac 
aggcatggaa ctcatcagcc tgtgtcaaag gtcgctctca ttaaggagtc aaaatgaaaa 
nttcagtgtc tctaacacat cgcatagctc tccctggtac tcccaccccc agtcctgaaa 



600 
660 
720 
780 
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tccagggcca gctaagcacc tccagctccc cagacattca aataaganca agatgacagg 900 

gcaagaaaat gaatagagtt cttacccggc cggacctcat aatctggtac tgattgaaac 960 

aaccagaaag ctgtttgcca ggtcttatag caccatttcc tgaggttaaa cataacatct 1020 

caaaatgaag caattagggg tttcCccaaa acaagagtct tcagtaatta aaaaaaaaaa 1080 

aaaaaaaaaa aaaaaaaaac tcga 1104 



<210> 19 

<211> 825 

<212> DNA 

<213> Homo sapiens 

<400> 19 

ccacgcgtcc gtgctgaggt agaggcagcg caagaagagg cctttgccgc tggtcgggat 60 

tgggatgtcg aagaacacag tgCgcgtcgg cccgcttccg gaaggtggac gtggatgaat 12 0 

atgacgagaa caagttcgtg gacgaagaag atgggggcga cggccaggcc gggcccgacg 180 

aggggtaggt gggactcctg cctgcggcaa tgatccttgc attcaccgcc ctccccaccc 24 0 

cagcccagcc cagcccgccc ttctcctggg gacccgggag cctgcaggat ccgcggggca 300 

ccggcgcgga gctgccctct caacctgcgg cttaacctgt ctctttggga tcgcccgctc 360 

tgaaaaggca agggggaatc ccccgtttcc tacccagtcg gcaggaaacg cgaaggtccc 42 0 

actcttggaa acctgccctc ccccgcgcgc cttccacgcc cccagattcc tcaggttgga 480 

cccgaatgcc tgcctgcctc gggaactggt cccgccggcc gcgccctcgc ggcgctttgg 540 

ggaagcggtc ccttgctggt ggggaaggct ggtgccgaac gccttagttt ttcttcctag 600 

aactctgatt tcctggggtc acattagctc cagaaatttc tgattgtggg gaacctgcat 660 

ctttccttag tggttttgtt ttttgttgtg tttttgttat tggtagcgtt aacgtagttt 720 

attccttacc ggggggcggg gggagatggg actgttcgaa aattgagggt ccctgtgctt 780 

tcagcccatt ggccttttta aaaaaaaaaa aaaaaaaaaa aaaaa 825 



<210> 20 

<211> 1695 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (1256) 

<223> n equals a,t,g, or c 
<400> 20 

gaattcggca cgagcatacg cagaaatggt taaattctga cttggaattc catgggaatt 60 

agcaggctgt agacgaggtt ctggccgaga atgtcatggt tggaccaaga cttcccatgg 120 

ggctgctgtt tgtggccagt ttcttgtttt tatttatcca atgtgtacat atgcccagaa 180 

gctatttgta atgggagtgt tttaagaaat tcataaattt aaaacactcc acacatacaa 240 

aactctttct gaaatgtgac atcttaaaat tattttctca aagtgacata aawtaaaaca 3 00 

gcgtaacagc catctctttg taatatgctc tcttatattt aatttttatt aatcttcacc 360 

taaatactag ataacatcat gaagagagca aaataaactg gccatctcag tttaaatggc 42 0 

caacagtcat cttttgatgt ttatttcttt gaaacaaaat gcaccctaca ttttattttg 480 

gagcaaacag tcatcagaag taatgtgaat ttgtatgttt tgmcaaaaag ttttmcatat 540 

atgwtttaaa aggtgtttat gtawtatgaa ttamcttgtg tacaaaagag atmcagattt 600 

ttcaaagagc aagcatctga atgttaagaa ctgagttcat tgaggttaaa ttgttctcag 660 

gaagtttaag gtaaaaaaga aagaaaaaga ttgtacttct cctatggcag gaagaggctc 720 

atttccaggg tagagacttc tgaaatccat aaaatmcatt ccagatccaa gacttcatgc 780 

atcatacctg gacactgctg tcatagagag agwcttgtga gtggtttcct ttcatttact 840 

gaatagagat aaaaatgccc aaagcatatg tgagggrcaa attttaaaaa ttaatttaaa 900 

aattctgkcc tgkttaacac taataatctc taatgtatcc aacttttcaa ttattgaaaa 960 

tccaaaagtc aaatgkggag caaaccttga aacwtagagc agtaatgaat atctgctgcc 102 0 

aatagcaaaa tattcaccaa aattcaagca gaaggtgaat gtgactgaat gagaggtcct 1080 

taagcttttt catgccatgg accctttggt agtctggcta acgtttctaa taaaacaaaa 1140 
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caccggctta taaagaaaat cmatcwtatg raaatgaatr ttgatcmcaa tatttwaagr 12 00 

aatwccmagt ttgtgatgta gtaatatttg tgtctttatt atgctataaa aggcangatg 1260 

amcaggaggc ttgatattga ctcctttttg aagtaggatg agcataaatg atacattgaa 1320 

atatctgcaa agttataatg tgatatgaaa gtgtctgtaa tttttattcc tggcaatgtg 1380 

atagaaactg ctagtaatac tgtggtttgt tgaaagaaat gctacatttc agataagatt 1440 

agtgaaattg aagatataat ttttttctaC tcaacttcat ggaatctgaa gaacgtaggt 1500 

tagaaagccc tgatgtaaat gtacaatgca aggtcatggc cataaatgta tagtttcaca 1560 

tatttgcctt tggtcaagat tttgtctaat atcttggtta ttttagccag tgagtagtat 1620 

ttaccacatg ggttttcact acaaagaggt taaaaataaa acagcaacaa caaaaaaaaa 1680 

aaaaaaaaac tcgta 1695 



<210> 21 

<211> 1175 

<212> DNA 

<213> Homo sapiens 

<400> 21 

ggcacgagga cgagcctgcc cacaactatt ccagttccat ttggcacagc caggggcagg 60 

gacagaaggg ccctgcagga ctccgcctcc ccacctctgc acagatcctc tctcctttcc 120 

cctaatactc ccatcatcct ccttttagct tcttagagga atcagcagct cagcttagct 180 

tagatttagc tgatcaatcc caaagaagga tgtggctcat cctcttggcc atccctggag 240 

tcgcagcaca cgcttggctg gtgtgggtcc acagaggttc tcatgggtgg gcccagcaga 3 00 

ggggcccctc aggagaggga ttctagggag ctagactgag acaagcctgg ccctgactgt 360 

cgcctcctgc cttctggtcc tggccatcct gcccctttct ctctccagag cttgggagga 420 

gtcagaacat tgctctagcc gctggtgatc tcccctggtt gccaaccctc ctggccatga 480 

ctgatctccc cactgagatg ctcaggtgat taaacgagag cccagttgtg gcccgtgaca 540 

ctgtcactgg caagggtagg ggtggggaca ggggcaggaa aataagttct gagcagcccg 600 

gaaataatga gtggCgactg cttctcgggg ctttgcctgc cacagcacca ctgtgctctc 660 

ctggtcatgg tgcacggagg gccagcaggt gtggggccct gccacaccgg aacagcaggc 72 0 

cacagcagcc atgctgtccc tcatacgcac acgccctcta tgggctgcag agtgttacca 78 0 

tagcatctcg taagcctcac ttcccaccgg tagtaggata ttgtcactca tttaacaggt 840 

ttgaaagcca agctgcccag ggaagggact tctcaaaggt cgcgagtcca gtgagtggca 900 

gaagggggat gtaaagccca gcccctctga tggagtgtcc agcgctcgtc ccgtgccctc 96 0 

cacgcccctg tgtacccagc tacttgttta ttcatttggt ttatacgttt ggtcgttcat 1020 

tcatttggtc agtgcacatt cttttatggc cacacacctg ctagggcagt gaataaacgg 1080 

atatggaggc aaatccactg gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 114 0 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1 175 



<210> 22 
<211> 2020 
<212> DNA 

<213> Homo sapiens 
<400> 22 

gaattcggca cgagccgcmt taactttaaa ttcggatact tttaattctt tggttatggt 60 

ttgttggttg ctaccactgt gggtcactgt cttatccttc ccagtaggga gagatgtggc 120 

tgctcttctg attttcacct cctcttacta acttaccctg tggtgggaaa cacatcaact 180 

gatagtgtta tttcatgtta agtaaaggca aatagccacc ttcctcattt gactgaaact 240 

caatgtgtca cattctacct cttttcttag tccttaaaga crtctgtcat ctgttagtct 300 

gcaggctctt aaggtcaggc tctgtcttcc cttcatcttt gtagcttcta ctcttgtgct 360 

tccctcttga tgtaggccct gaatcactgt tttgttgact aggagagcac atgaactgtt 420 

tgtgcaacct ctcaagctcc gttagaaatg gaagatgatc atacmtcytg tggcacccct 480 

ttttcccaga tcccaagctt ccgggcaccc tttctttctt cacctccaca gatgctgcct 540 

tcacccaccc tttgatgaac catcttgatc aactgccaag aatgtcaagg gcatttctaa 600 

cgccagggca acagctatga gcacttatga gaccacatca ggtttgactc ctgaacgaag 660 

gatgtcctta wccatggkcy ctttttcctg gcaggcatct tgctgttatt ttggaaattc 72 0 

tctctgggcc gtaraggttt gaaccagtca tgtctaggag cgtttgtttt ctcaggaaaa 780 
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gcaaccctgt taaagccatt gttttaaaaa gtcacttgga 
tccattcata aggctaaaat ttagragtgg ggcttcaggc 
tgtggagcac tttaagmcag catttgattg acatttaaaa 
tcctcctggg tgctttaaat catgcattat atgtgcagta 
aaaatatgtt cggtgtggct gtatttttac agctgggaat 
ctatttcatc catgtgagat ttatttaaat gactcgtggg 
aattgaaaat attgttgcaa tgtggcaggt aaacctagga 
gaggtgttcc aagctcagca gcatattata ttagttgaag 
cagtgttgag ttctagtctt tcacatttca ttcctgggtt 
atgggatggt gctttccaga aggacctgaa acgctaaggt 
tttttatatg ccaamcwcaa atgaatggtc agaccagata 
ccaactctct tctgactcct atacctttct ttctattttt 
gtcacctgga atactgatgc aggaggctaa gctgagtcCc 
tttctatggt tgttcataaa tattactagg gatttggaat 
tgtaaatgtg gttaggtgat accatattaa aatgcatcat 
agtatgggtt aactaggcat tgCgaaggca gaattaaaat 
ctgtaatagt ggttgccaac caggggtgat ccttcctctc 
gtgtctccag acatttggtt ggtccatctg ggtggggtgc 
aggccaggaa tactgctaaa cattctgcaa tacacaggat 
tatccagacc cacatggcaa gagtgacaag gttgtgaaac 
attctttttt ttaaaaaaaa aaaaaaaaaa aaaaactcga 



rcmttwaaaa cctttgacca 
aagcaatatt gaattaaatg 
tagggaatgc aaattgaaat 
ttttcaatta gctgcagaaa 
tgctcagaga mcmcaattga 
gcatttgcag tttagccaat 
aatcatttcg cattcctgaa 
aggggcaaac ggagtgagat 
ttgccccacc atggaaatat 
gttatcttgt ttctattctg 
tggaaagacc catctatccc 
cgtaccattt cacttcagaa 
tcagggtaga cagttcaacc 
gcatgttccc actaaaatga 
cacttgtgcg attcagacaa 
actaaccacc accactttct 
tccttcaggg acatttgtca 
tattagcatc tcttgagtaa 
agccccctac aatgaataat 
tttgctctag aaatgtgtac 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2020 



<210> 23 

<211> 1827 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (601) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (918) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1825) 

<223> n equals a,t,g, or c 
<400> 23 

gaattcggca cgagatttat tattatttaa ctcctgcagt gagcaaatgt gagtaacatt 60 
tgaatgaaaa taaattttca gcttatttac atgaggtaat aaacttgact ttatcaagta 12 0 

attgtgggag tggggaataa acctcatctg gggatgggaa ataaacacca ctataaagaa 180 
accactaaga tttgaatgcc ttgcttgttt taagtttgtt gatgcaggta ttgcattgat 240 
tatgcatcag ggaactggaa accaaggcat tcgttctttt aagaaaatag attcttaagc 300 
ataggagtct catgttttaa gaactatttc taagttcaac taagatcgag tttttctgtc 3 60 

tctattggca aktwtyaaga ggcataaact ttaaagaaaa agggaaaatg tgataaatta 420 
atggaataga ctccataggc ttttattcca acttttatat gatgcaagtc tatgtgcttc 480 
tgtctgactc acttatttct gtwatcaaga tgaactagtg aagggaattt ctctctcaat 540 
gctaaattaa ttacatgcat tggggatagt catccagaga gagggaaggt gaccttctga 600 
ngttgtcacy cagwaaataa ttgcctgagc tgagaatggc atgtgggtca cagaattggt 660 
gtttctggat ttaggaaata cttcctattt tttttccact cctgcnggct aagccaagaa 720 
tggcaaatat gtgttcatgc tgctgcattc ccttccaggc ccataaggac gttggcaatc 780 
cttcatagcc ttctcacagg cggaacctgg atcaatttaa gaaccctttt gtgcctggct 840 
tttcaggaag ccagtaccaa tcaattggtg ctggcatgaa gcatgaaacn atttgccatc 900 
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tctgagttat gccagtanaa ttggcatgct tctggtttcc atgcatacca ctacctttca 960 

tgggttttat tgtgcacaaa ctttgcatgc ctttagaatg atatacctac gcaggtatat 1020 

aatttgtcac cctgatccaa aaagggkaag awgccmagac catagtgagc ctcttattag 1080 

aaagctcttg gcttcagttt ttgacacttc cctgactctt tatattcacg ttatcataag 1140 

ctgccaaatt cttgactcta taaattgccc tttaacagct tattaggaat tccaactact 1200 

gtattctagc accaactaca gcatattcag agcctctgca attcctaaaa gtacacttaa 1260 

accaaataca tgggccagcc tgcatcttct aaaatacatt ttatgccttt acacttcgta 1320 

ttaagttggg tgagaattat gttttaatct acactctatc ttgaattgtc ttacatttta 1380 

ttctgcttac cagggttcag gttcttatcc aaaatgaagt taaatttttt tctcttagat 1440 

agttgcattc ctgaagcaat tagaacagca tgatcccttg gtgtttattg acattctcat 1500 

cattgtctca ttggctttag gtttaacatg cctcatgatg acaacaacaa atgtaaagaa 1560 

gaaggagtta agagtcccca gcatgtcatg gctccaacac tgaacttcta caccaacccc 1620 

tggatgtggt caaagtgtag CcgaaaaCat atcactgagt ttttagagta agacttgaac 1680 

attcttttag cacaaacttc tagtgcctgg cctacatgta gtgaactaat tgtgggaaag 1740 

acaatatgaa gtcaaacatt ccttttgagt tatttttgtt gacattcctt ggagaaggca 1800 

aaaaaaaaaa aaaaaaaaaa ctcgnag 1827 



<210> 24 

<211> 2023 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (486) 

<223> n equals a,t,g, or c 
<400> 24 

ggcacgagct tgtttcagtt ttttcttttc ttccaatggt actttagctg ttgagtgcag 60 

gttacaacct atattgttat gcagatggct tctttaggaa taacttttat atttatttaa 120 

aaatttttaa attatgggat gttttgttgt tgttgttgtc tttgttgttg gtcatttgtc 180 

aatattcagt caccaattct gctcacttct tgccatggat aaaattgggt ctttctggct 240 

aattaaaaaa gacaacttta taaaatggca ctttaagcaa gccatagtta gttttattat 300 

ttgtaatgca catggcaaag caaagacgtt tgtgatgaag gaactgctca tctaagcaaa 360 

agatttgagt atgatatgat aaaggctttc tacattctaa tttacttttc cccccacttg 420 

aatgtgtttt aaaggctaat tatcagctca gtaaagcagt gagaaactga tcaaactgca 480 

cttgtnctcc tacaagcaac ctccacgcaa acacctcgta ctgctacagg tgtgtcattt 540 

cctttaatag gaccagggac catgtaactg aggtgagggt tgtagtaaat gctcccagtg 600 

tcagtatgcc tgttaatttt aaaagctccc ttacttgcag agaacaagtc tgcccagatt 660 

ccatgctttc tataactgga ggacctggca aacctgccgc atgctgcaca catctaccta 72 0 

cgtacacata tacaatagta ttgatgattc tgaacaataa cagggtaaaa cagttggttt 7 80 

gccattgtta aaaactgatt tacagtaact tacaacaact gtacttttgt tggattagca 840 

aatcatgtgt ttaaacaaat cccatatgtt gggcaacagt tcaaataagc acggagaagt 900 

gttgcccaaa cttggttctc tgactcttat gtatttgtaa ggctgggttc aaaatcaaaa 960 

caaaaacccc caaaacagca ggcaaacgct ttttaactct gacaccgttg ccataaatcc 1020 

ctgatactca aagtctaaca agaaagacat ggaaaattag cagcccattt tcagaaagat 1080 

caaaatgatc tagggttcta attgcttttg catcctattc ttacaaagtg atgtcccaac 1140 

agggaacagt aggagctgga gtgggatctc caagtcccag tttgagtgtg ggatgtgctt 12 00 

ccagcagtgc cttcccttta tgaaagacat cacatggcat ccagggccag gcaggcagct 12 60 

tgaggtgccc ttacaaaaaa accgaactgg ggctgggaaa agacagttat tgacactgat 1320 

gtgcaatgaa gtgacaagat gagagcagaa tcgtaagagc tttgaatttg aagtgagttt 1380 

tttcccccca taagttattt attccttttt tctgtgtaaa tatatttatt ttaccgtgga 1440 

gcgctaacat ctggatcgta acatgtgcag aatgtatggt aggaatgtat tctcttgtag 1500 

gaatgtaaat ctgtattaaa agggggtcca agccaggccc ccaggtcttc tcattgtatg 1560 

cacagtccgc attcattttt actcttctct aatatgggtc tatttgaaat atgcaaaagg 1620 

tatgaggaat gttttaatac ctccaaattt ttaagaaaag catcaaaggg ttgatatttt 1680 

ttaaagtttt tttagtagca ctttctctgg atgacagaag gggcaaccac atgggcaccc 1740 

ttgttcatac caaagggtga gcagtggcca gagcctcctc tgcacctctc gagtgccttt 1800 



WO 00/58495 



PCT/US00/07661 



12 



accaattgag ctttttatcg ccatagcccc ttggagtgcc ccagctgccc tgaggtcaat 1860 

caaggaaaat ttcttaatga aataagctcc aaagagccaa agtatcaact tacagatcgt 1920 

ttttaaagct taaatttatg aaccaccttt gtggtaaaca atgaattatg aataccgcag 1980 

ggcagccttc ttaaatgaca aatgtaaaaa aaaaaaaaaa aaa 2 023 



<210> 25 
<211> 947 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (423) 

<223> n equals a,t,g, or c 
<400> 25 

gaattcggca cgagctttct agaggtaatt actatgttca gattcctggg acctttccag 60 
gtatctgatg tataaatacc tctctcCctt tccctctctt tctaacacag atattagtat 120 
tcctctgtgt cttactttat ccccttaata gtatatcttg gaaatcattg ttttctttaa 180 
aaaaatgttt taattgaggt aagcattcat tatacagtaa atgtcttgtt ccttttaact 240 
ggctgcatac cctgtcaacc tatggctgtg ccaacactgg agagagtctg ggttgagtat 300 
agtctttttg ccattataaa cagggttgca gtgaacattc atgtgtatac ttctttgtac 360 
ctatgtatga gtgtatcctg gataaattcc taaaagtgac gccactggat tggaggtcat 420 
ttntttttta aactttttat tttgaaataa ttatagattc ataagaagtt gcaaaaacag 480 
gacagagagg ccccagttgc ccttcaccta gtttctccca atgatagcat cttacataac 540 
atgatacagc atggtatatc atatcaaaac cagcacattg gtacaatcta caaaccttat 600 
tcagatttca ccagttttac atgcccttgt gtgcatgtgt gtctgtgtct ttgtggtttt 660 
atgtgctttt atcaggagta gatttgtata acctcaaaca agatgcagaa ctgttctgtc 72 0 

agcacaaaga tcccttgtgc tacctcatag tcacaccaaa cctcctctcc tccttttgtc 780 
atcacggcat tcctaactgt tgacaagcag ctaatctgtt ctccatctct gtaactttgt 840 
tattttgaga atataattga aatcgtatag catgtaacca ttgagatggg ttttttcact 900 
caccgtaatt cccttgaaga tcatccaagt tgttgcatgt gtcaatg 947 



<210> 26 

<211> 1195 

<212> DNA 

<213> Homo sapiens 

<400> 26 

ggcacgagct tacagtgtca gtgagttgtg ttctctctgt tcctctttag agataggctg 60 

gaggcatgta tagcttggct tccataatgc agataaaaaa atatttttcc ctaagtgttt 120 

tccttgcctt agtgtcttct tgctgtttct gcctggactt ggagagatta caactatcga 180 

attgagaata ccagaagcaa cacaagttgt aacttagaga cacagagctt acgtggctgc 240 

aaatactttg tagtgtaagc gctgacatac ctcagttttg gagccaaaga gtcacttttg 300 

gtcacttcta gaggtgtgat cttaggcaat ttgctcaacc tctctatgct tcggtttcct 360 

catctgaaag atgaagatca taaaagtaac catcccacag ggttatcatg agaatcaata 42 0 

aaagaatcta tgtggagtgc attgcatagg accagctcca caatgctcta tatttcatta 480 

tgtcccctgc acttacaaaa gatgacggac tgttcggatg gcacaaatac aaactatcac 540 

ttccaggact taggtccatg gctctcaacc ctaaagagca tttataaaac tactaaggcc 600 

ttagccttac ctcagaccag ttaaattaca attactggag aacagggcct aggcctcaat 660 

atatttctta agctccacag gtgattctca agagcaacca agattgagaa ctgctgatgc 720 

attggactct gttggttgtg tctttaggac ctaatagcaa tcatccagtt gtgtgcttgg 780 

tccgcagggg attctgctaa gactgtcagg ccatacaggg tgtgggccta gttctgggag 840 

aatggttttc aatttgactc acacctgggg ctggtaaatc ttcagtgggc gcatcacaga 900 

gnagggcaac aaggctccct gagagttgag agaagggagt gggagcaaat aggaggtaac 9 60 

ccccctattc cttaatttta aaaatgaaaa atcagagagc taagagtttg gagttctaag 1020 

gtaaagtcca aactggggca catactccca cttgggtaaa aagaaggaac caacctgcaa 1080 
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atcagaccaa aaccgcagat gcgcagctgg gaaactagac acgaactcat catatccaac 1140 

actgaaagat agctcagatt tctcttgcat ggccttcaaa gcaggagatg gttct 1195 

<210> 27 

<211> 1647 

<212> DNA 

<213> Homo sapiens 

<400> 27 

ggcttttact catcccttct tttagaaaat gctgccttga cagtctgatt ttcatggtat 60 

catgatccgc tatctcctga tgtgtcctct gtacatccag ctgctctttc tcactctctt 120 

atttgtgctc tcacttcctt aaattttaac cttcttctcg tgctgcactt tctccaggta 180 

tatgagaaac ctctccattt ttcactttca tctgtattgc tctttgcctg ttggcctcaa 240 

tttctcccac cacaagatga gcccctatac gtatctaaga atgtggcctc aagaacccca 300 

gtgtggcaat cccagtgaaa agccttttcc cagtactcat ctttccatcc tggggaaggc 360 

atgggattgc ttttggttgg ttgtgtacct accctggcac acagcactat tatcagagtg 42 0 

atgggccaat acaatatatg gtgagggaaa tgaggttcca tgattggccc catcagtcac 480 

aaggatggaa aggcagtttc ctaagacaga tgtatcaggc aggagagagg agctatacaa 540 

tgtcaacagg gaaagtgtaa tataaataat catgaactaa taatagaggg ttagccacta 600 

agggataaaa agaagtctaa aggttacaga aacaggtgaa tggataaaca aaatgaaatg 660 

Ctattctgcc ataaaatgga atgaaattct gatacatgct accccatgga taaaccttga 720 

agacattatg caaaatgaaa taagccagac tcaaaagggc aaatattata tggtgccact 780 

tatacaatgt accatgaata gtcaatccat aaagacagaa agcggaatgg aggttttcag 840 

gagctggagg aaggggagaa tgggaagtta ttgtttaatg ggtgatacgg tttggctctg 9 00 

ggtccccacc caaatctcac cCcaaattgt aatcccatgt caagggaggg acctggtggg 960 

agatgattgg atcatggagg tgattcttgt gatagtgagt gagttctcat gagattcgat 1020 

ggtttaaaag tatgtggctc ccttctgtct ctctttttct ctctctcctg ccactttgtg 1080 

aagagatctg ccttgcttac cttcaccttc caccatgaga gtgtttccca aggcttcccc 1140 

aggcacacag aattgtgaat caatcaaacc tcttttcttc ataaattacc cagtctcagg 1200 

tagtatcttt atagcagcgt gagaacagac tattacaatg ggtatagagt ttcaccttgg 12 60 

actgatagaa aagttttgga aatagatagt ggtgatggct gcaaaacatt gtgaatgtat 1320 

ctaatgtcac tgaattgtac acttaaaagt ggttaaaatg ataaatgtta tgtatgtttt 1380 
accacaaaaa aaaaaaaaaa Cacaggccag cctggccaac atggtgaaac cctgtctct, 



„„„„„„„ ^^y^^^y t^u 3 Ln.v.aai. a Lyy i_yddcic cccgtctcta 

ctaaaaatgc aaaaatgagc Cgggtgtggt ggcacatgcc tgtggtcccg gctactctgg 

aggctgaggc aggaaaatcg cttgaacctg agaggtggag gttggagtga gccgagatcg 

tgccactgca ccccagcctg ggcaatagag tgagattcca tctcaaaaac aacaaacaaa 

caaacaaaca aaaaaaaaaa aaaaaaa 1647 



1500 
1560 
1620 



<210> 28 

<211> 2099 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (644) 

<223> n equals a,t,g, or c 
<400> 28 

gaattcggca cgagtgaagt tgcaagttat tttacttaga tgtttaagaa aggtgatttc 60 

tagaaagcta gaaacttggg gcactaggtt tccaatgatg acacaactgc tatttctatt 120 

aaatgtctat tctagtccca ttgcaacatg cttgatatac ataatctcct ttattgctcc 180 

aaacacatct aaaaggcagc attatcttta ttaccagacg aggaaaatgc ttagaaatac 24 0 

tttgataatt agatgcttgt cttattttat gttcttgtaa tagaagtata tctatttaac 300 

tcttttttac cagttaattc tggccttcct tgacagtgga atttgaattg gcatttggta 360 

ggcagatata atacaactgg tataagttat tgatkgatar aakcattcca agaagamaat 42 0 

agaaatattt acgcaattcc aaaatgtttt taaaatatta attatgctta aaatatgtaa 480 
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gggaagagtt cttatggctt atagttaaac caaacttttt ttataattgt atttcttgtt 540 

ttaaatcatg atgcaaaata acaaagagaa tattgtgttt aattttttag tattaaatga 600 

ctaaaagtta ctgggattta ctaataagat ttatgattcg cctnctctta ccatgttata 660 

gaatgagtag aatgagtgtt tatttccaat acggtatact atatgcagca aaaagaggct 720 

acgttagtaa tgaataataa agtcagagaa agtcttcaCg atgagcaata tttcagttgc 780 

caagtctgtt gcttttctta aatccattta tctttactat tttgctactg tttccctgtg 840 

gagggtttaa tacttctatt ttcttcctta accaactcga tagttaaaga ttatatggag 900 

aaatgtactt aagtgtaaat ggaaatgcct ggctgtgaaa gtctattggc ttttcttaaa 960 

attaggagaa tatttatagt cataaaaaaa acagagatgg ttgattacaa aggagagtag 1020 

actatgagct taagtgagct acttgagaaa actttttgtc actttatcac atgcacatgg 1080 

cacaaagttg agttgtgatg tgctaCaatt tgagaaagga gtgattatag catctttctc 1140 

attctcccgc ccccagtacc tgataactcc ccccactgaa tcacttagga agctcttgga 1200 

attgtgtgcc tgatgtacgg caaaactgta cctcccaggt cattgtggat tcaagtaraa 1260 

gggaraggtg ktcaagctgc ctaaagacaa aacaggtcat agcaaaggca gagcttaagc 1320 

tagagatcta ggcagataga gaagtggtgg gggcacttgt ggataggttg acagaactgg 1380 

aaccaaaatc ttattcttag gtgggaggca aagtaattta aaatgatttg gcagattgca 1440 

gcaggatccc caagaaaagt ctagatagaa acagtgcaca aaagtctgtt tcgctgagca 1500 

taaggtaaga atggagcagg ccttcagatg gagtttgaga ttggggtctt ggtccaacag 1560 

gactaatttc caatgggtct tgtggctttt ccaagggctt acagcaaagc ttacctccca 1620 

ggatataaag ggacaaaacc tctttggact gacaatttct aatctccaag gaaggaggct 1680 

ggatctctgc cctccagaga atggtctggg catggttttg gggagtgttt gtgaactrgc 1740 

wgggyacaaa ttcctcctcg gggtcattgc ctccatactc tatttttaca aaattctcat 1800 

ttgcgggtcc aaacttctct ctctctctta ggtcctgaca gctagaatct tgacggtata 1860 

ttttttaaag atgctacatt tcttaagcct agcaacatct tagttgtata aaaaaatgta 1920 

caggctgggc acggtggctc acacttctaa tccccgcact ttgggaggca gaggcaggca 1980 

gatcacctga ggtcaggagt tcgagaccag cctgaccaat atgatgaaac cccgtctcta 2040 

ctaaaaatac aaaaattagc tggatgtggt ggcaggcacc tgtaatccca gctactcga 2099 



<210> 29 

<211> 899 

<212> DNA 

<213> Homo sapiens 

<400> 29 

ggcacgagaa gttgttagct gacaaagtga tattaaagga gatcctcccc attttgttag 60 

tatctgtaaa ttcatgtanc tgtattttct gagttttgtg gtcacagaaa gaaagaatga 120 

acaaatagag taattttccg tactcacact tcggtaaaat gaaggtggga tatacaagtt 180 

tacacttaca gtctgtgcag cccatatacg ttctctggtt ctggggttgt ttttatattc 240 

tctgcatgga gactggcaac atcagcatca catgagtacc acctgactct agtgacctag 3 00 

tctctttcaa cctggatttt taattgtttg gtctttttgt ttgtttttaa ctgcttctgc 360 

aggctacccc ataggagtgt gcccagaata gcctgttttg tctttagttc tgcaacatca 420 

gaagacaaag agtaaatatt atatgtgcat gagggatgct cttaaaaaat ggttcatttt 480 

actttcagta agaggccagg tttcttgatg cacaactttt ttgtttgttt tacagtggaa 540 

gatagatgat aagcctgtaa aaattgacaa gtgggatgga tcagctgtga aaaactcttt 600 

ggatgattct gccaaaaagg tactttcttg aggaggggtt ggttagtatc tatacagctg 660 

atggccatct ctcctgggaa atcttttcct tttgtaactt ggagtgacct tagttttcag 720 

tgttagaaat taagtcagaa agcagtttct aaaatttctc acagaaaaag tcagaggaag 780 

tgtgttgaaa tatcaccaac atggcacatg tatacatatg taacaaacct gcacgttgtg 840 

cacatgtacc ctaaaactta aagtataata acaatcaaat Caaaaaaaaa aaaaaaaaa 899 



<210> 30 

<211> 709 

<212> DNA 

<213> Homo sapiens 

<400> 30 

ggcacgaggg accacgggag catgtctccc ccaactaccc aggctctctg gggagcctgt 60 
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tttcctccca gggttcccgg gagtacttaa ggcaagtcag tttcgggcca tctctcttcc 120 

cagggaaggg ggctatctct gaaacacgtc tgggaaggga tgtttctggc cctaccccca 180 

tctctcctat gggggtttct ctgccctgca gcactttagg atgaggctgg gcatctccga 240 

gttgtctttt ctcctaggag ccctgggata cctctctctc ccgagggtag ggcctctgga 300 

gccatttctt ccctgggtcg gggctgtctc cgggtgttgg gagggcttgt gttggccatg 360 

agaaagtctc ttaaggggcg tctccactgg ggacttctct gggagggggg actgtgtccc 420 

gcccatgggg tttcgggcgg gtgtgtctgc ccatggggag gggagactgt gtctcctcgg 480 

gttatctagt ggggaggggg gccgtgtctc tctcgtgtgt aggggggtgg gggtcggggt 540 

gggggggttt tgggcgcgtc gggtgcccac attggggtcg tgtttctctt ggttcgtgcc 600 

acttcccact gcctcgctcc tcccgggaag ggcccccgcc ccgcccccca ccctaccaca 660 

cattcgaaga acccgtatac aaaatctaga caaaaaaaaa aaaaaaaaa 709 



<210> 31 

<211> 1880 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (642) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (655) 

<223> n equals a,t,g, or c 
<400> 31 

ggcacgagca gaaactcatt ctgaaataca aggaggcaat gagcaacaag gcgtgcaggt 60 

attttgatga aggacgtggg agctgcccat ttggagggaa ctgtttttac aagcatgcgt 120 

accctgatgg ccgtagagag gagccacaga gacagaaagt gggaacatca agcagatacc 180 

gggcccaacg aaggaaccac ttctgggaac tcattgagga aagagagaac agcaacccct 240 

ttgacaacga tgaagaagag gctgtcacct ttgagctggg cgagatgttg cttatgcttt 300 

tggctgcagt ggggacgacg aactaacaga ctctgaagat gagtgggact tgtttcatga 360 

tgagctggaa gatttttatg acttggatct atagcaacct tgcgtggcgt gtgaactggt 420 

ctgctgacct cagacagcag ctgtcccctg tggtggtgtg gcatgcctgt gttctctcct 480 

aggcagctct caactccagg tgctgtccta agaattttta cccagggcct gtcttctcaa 540 

cccctcacct ttccctagag gagtgtgttg ttttccctgt ggaaaaaagt tacaaaaata 600 

aatcttaaag ttagtttttg gtaacacaaa tttaactgtc anacagttag tgtangtgtg 660 

ttgcgtcacc tgtttccaac caaatggcat ttatggactt tccacacact cattttgagg 720 

accccaggtt caaaagtaaa agcagtggcc ctgctttggg gtccaagaat aggagtgatg 7 80 

ggtgaaggga cctaagctgg ccaatagccc tctgccccag acatgggatg tggatccttg 840 

aggtttctgg tgaaatctgc acatctgtgt ttttatatct gttccctacc ctgtaatccc 900 

taccacgtgc acttgttctg tggttttggt ctcttgttta attgcacaca agtaatacta 960 

ctgggtaacc agaatcaggt gtgaatgtgt tgagattttt tactgttttg catgatagga 1020 

aaattgagaa agaatacgta taaaagatag agaggcataa catcaatgca gagttggaag 1080 

ttggctccca agggctgaca tggtgtgagc gtgtgggtgt gtgataagct tctcatccct 1140 

gcatagatgc agtattctta gccttagtag aaaaacctgg tttagtggtt taagccttgt 1200 

gtggcagata gatcttaaag ggcaaagcag tatattggta gttgtcaata tagcagtgct 1260 

agctctgtct atataaatag agaaatgggg ttagccatag aggttaaaac tacctggtta 1320 

tcccatataa taacacaaac tgggtcttgg atacacagtt gtatttaatg ttttacgatc 1380 

tagcctttcc agtacaggca ctttctgaga aacctttgtc ctcacttgag gcattttgtt 1440 

gtcgggtttt tgtgtttgtt tttgtgggta tttgcctcat tccacccctg agctttcagg 1500 

tagacagacg tgattcaaaa ctctgttcta aggtgtttat tgtagtggag taatgggttt 1560 

gcagtgataa gtcatacttt tccaccgaaa gggagggctt gggaatccct gagattagct 162 0 

aaagttaagt tgttggaaga attccttgat tggaaattgt acctttgtgt tttgttgctc 1680 

tgtttcctga aaataactcg gggatgctcc tggtttgtcc atctactgct ttgattcctt 1740 

ggatcccacc cattctttca ctttaagaaa aaacaaataa ttgttgcaga ggtctctgta 1800 
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ttttgcagct gcccrrttgt aagaagcact tttcccaaat aaaacaacta aaaaaaaaaa 1860 



<210> 32 

<211> 1043 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (927) 

<223> n equals a,t,g, or c 



<400> 32 

gaattcggca cgagtttcca tacgtcccct agctatttgc actttatgtt ctgtggaacg 60 

tctcgtggct gccactgctg ccctaagaaa ggcctggctg caaggctggg aactcggctg 12 0 

ggaaacagtt ccctgactga taCaaaccCt ccctaatgac gaaggtggtt tgcggttcct 180 

aatctttaca aacaatgtgg tgtatgctgg acatcacttt cctcctaggg ctctggaatt 24 0 

ttggtatatg ccaggcagag ggtatcaatg tgaccacccc ccagtaaaaa cctcaggcaa 300 

tgagtcccta atgaacttct cagatagaca acacttcaca aatgtcatta caacttatgc 360 

agaagttaag cacatcctac aggactcccc tgggagacgg ctcctggtgc ctgagccctg 42 0 

tttcctctga ctcctgggag acggctcctg gtgcctgagc cctgtttcct ctgactcccc 480 

tgggagacgg ctcctggtgc ctgagcccyg tttcctctga ctcccctggg agacggctcc 540 

tggtgcctga gccccgtttc ctctgactcc tgggagaygg ctcctggtgc ctgagccccg 6 00 

tttcctctga ctcctgggag acggctcctg gtgcctgagc cccgtttcct gggtgcctga 660 

ggccccatgt gccttttccc tttgctgaca ttgctgtgka ttattcactg taatgagtct 72 0 

tagccagagt gtgactgtgt gctgagtcct gtaacactga atcacctcag gatgatcttg 780 

gggaccctta acacatgcct ggtccagtct tttgctttct ttttttgaga cagggtctca 840 

ttctgtctgg ctagagtgta gtggtgtgat cacagctgac tgcagcctca acatcctagg 900 

ctcaagtgag cctcccaact cagcctncct gagtagccag gaacacaggc acaggccacc 960 

acaccccagc taatgtttaa aatgtttcat ggagacagga tctcgctatg ttgtccaggc 1020 

tggtcttgaa ctcctggcct cga 1043 



<210> 33 
<211> 1206 
<212> DNA 

<213> Homo sapiens 



<400> 33 

ggtcgaccca cgcgtccgcc caaggcagcc cagccccgtc tctgccctgg tggattggtg 60 

gggagctgcg gagggaaaca gcagccagga ctacttcaag gcaaatcagg gcccatgacg 120 

ggggtggttc tggtggctgt tggggaggtg gctatgaaga tcctgcttct ctgcctctgc 180 

ctcatcctcc tcagagtgag gtcttgcagg aggaaggcag caagggcagc attgggcatg 240 

gaggctgcag acgctgtcac ggactaatct ccagactcca gactgcttcc agatgcctcc 3 00 

tcatccagtt cctccacagt ctgagcggcc gtgtttcctc tgcaggcttt gcatggtctg 3 60 

tcccctgctg gactctcctg atccctcctt tccctgtcac ccaacatctc cccaaaccct 420 

ccgggccaas gactmtgcgg ctcttgacac tttgcacgtg tagtttcttc tcctgaaaca 480 

cccttccctc ctgccaaacc acgtctggac cctccttcag gttcactttt tttttttttt 540 

tttgagacac agcctgggcg acagagcaag actgtctcaa aaactaaaac aaaaaaacac 600 

caccaccacc accaatgtct gattaaatct aagccacggt tccattttgg ggcaaggggc 660 

agggtgtggg tgtggtggac agagaacggg ctccagccac catcagctgc acgtcctggt 720 

agcacctgag ccattcccag tctcctgtgc tgggagatca tcatctaatc ccgatgatga 780 

cgccctcctc tcagagctcg ggggatgagc tgccaaaacc catggaggtt caaaacccgg 840 

gctctggaga cagaagacac tgggctcaga gacatggggc cactgtccag gctttccccg 900 

ggcctggacc tgggctcctt ccactgtctg agcagggtca gcctgggctg gctgtgctgg 960 

ttcaagagat gagggaggag gacacagcgg ttgccaggac cctgaggcac tggactgggc 1020 

actgccccaa ggggcagagg atggaacccg gtgttgatat tgtgatgctg acccgtctgc 1080 
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tcacctgatt tgggtgctga agggcagctg acccccctaa tcttttatag acttgtgaaa 
cgaaaataaa taaaagtcaa gctgggaaca gcttagggca aaaaaaaaaa aaaaaaaagg 
gcggcc 



1140 
1200 
1206 



<210> 34 
<211> 1504 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (3) 

<223> n equals a,t,g, 
<220> 

<221> SITE 
<222> (283) 
<223> n equals a, t, g, 

<220> 

<221> SITE 

<222> (1396) 

<223> n equals a, C, g, 

<400> 34 
cgnattgcag 
ggtggtcatc 
gcgccccggc 
ctgcctgagg 
gcctccttaa 
catcacacgc 
tgggyttgcg 
tagaggcggc 
cgcacctcca 
gctttgcagg 
cttaggttag 
gtccaggggg 
cccttggaga 
tctgtaccgt 
ggtgagtgtt 
gtgtgcgacc 
gtcccagggc 
atcccaagcc 
ccctagcctt 
ccatggaaga 
ctttctgtga 
ctcctggagc 
cacccatcct 
acctgtgtgt 
gtgtctaaat 
cgta 



gacatcgtgg 
tgcctgctgg 
ctgcgcagac 
gcgcc-gagc 
gatccccgcg 
cctttccagc 
ytgctgtgcc 
cagggcatgg 
tcctgtgccg 
cctggggcgc 
cttcgtgcct 
ggtctgtggc 

ttagggtgtt 
ctcagacccc 
tctgactagg 
agaagcttag 
tcagccgacc 
tgcatgccca 
aaagctgacc 
cgaccgcctg 
ccctggcact 
caccccagcc 
ctttsntccg 
gtccatcatt 



tggccatgac 
tggcctacat 
acccctgaag 
tcccaggr.cc 
gaggaggacc 
cgggcgtcag 
agccgcatcc 
agccccttcc 
aattgtccca 
akctctccaa 
tagtatctcg 
cctaagattg 
ctcaagcgct 
ggaccagccg 
gggcagctgg 
tccctgtggg 
ataccggcct 
caggggacct 
ggggtcgaga 
ctgcccacct 
gtgacgctgg 
gaccacctgg 
accccgggcc 
cccacccctg 
ctcagaccaa 



ggcggtgggc 
caccgagaac 
cgcgaggccg 
tccgcccgct 
tgccggcgac 
ayrcccagay 
aagggytytc 
agcaagagcc 
gacagaccgt 
gcctgtcctg 
ggcccactgc 
gccggcctct 
gcagaagcat 
ggagcctggc 
tggttctcca 
aatggggcag 
tgagcagccc 
tggtggcaac 
gccagtatcc 
gctgcagacc 
acaccaggag 
acttgacctg 
ctggctggtg 
cgtgcgccgg 
aaaaaaaaaa 



ggctccatct 
ctcatgcgcc 

ctcctctcct 
ggnttccggc 
tctggccccg 
cccgctctcc 
atgggcactc 
cgccattgct 
ccccgcccca 
aggagccaac 
ccatgcatct 
gaggtgaggg 
aggcctggcc 
gggccaggta 
atggcggcca 
gaccttccac 
ggtgtgactg 
ggcccagaca 
cgggccccgg 
ggttatggca 
actcctggtc 
ccgtgtgaca 
tcagcgcaaa 
aaaaaaaaaa 



gcgtcatgct 
cggccctcgc 
tttgcgccac 
cattcctgct 
actttggsat 
gattggcccc 
gcagccttta 
cggctyaccc 
cggtcactgt 
ccccactggg 
accctctgct 
ggccagcgtc 
cctgcagcgc 
cagcggccag 
ccccttttgt 
tcaccactgg 
ccctgcctgg 
acagcaccac 
atgccacccg 
gccgaggttg 
ctgccctccc 

cctgtagccc 
cctggcgcca 
aaaaaaaacc 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1504 



<210> 35 
<211> 773 
<212> DNA 

<213> Homo sapiens 
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<400> 35 

ccacgcgtcc gggaaagttt atgtaaCata tcctcagtta cacacaaaga agcagagctg 60 

agatttgaac tcagatgcat gaattcttaa tataagttcc atgattaagt ttcagtagct 120 

atttgggaac tcagtcatgg ggaaaccacc aactcatgaa gcaatccatt ctgttgtaaa 180 

atggctacta attgttacaa aattgttacg tttgagtcag atctgtttcc ttttgtttcc 240 

tttatttctg tttctaactt ctgggacccg actgggaaCa aggttgatct tcttctgtaa 300 

aacagctgaa ttttttatat tcaacataca ttttataatc agaaaaataa tatatactat 360 

ttcttaaaaa ttagttttgg ggctgatgac aaacatattt ataagtcaca tatttatttc 420 

tgaaggtttt aagtgagtaa acctggactt taaaaaatgt tgggccatgt gtggtggctc 480 

atgcctgtaa tcctaacact tggggagggt gaggagggag gattgcatta atccaggagt 54 0 

ttgagaccag cctgggcaac acagtgtgac accttgtctc tacaaaaaac taaataatca 600 

gctgggagtg gtggtgcatg cctgtagccc ccgctattaa ggaagctggg atgggaggat 660 

tgattgagcc cgtgaggttg aggctacagt gagctgtgat cgtgccactg cactctagtc 72 0 

tgagcgacac agagagaccc tattcccaaa aaagagagaa aaaaaaaaaa aaa 773 



<210> 36 

<211> 1301 

<212> DNA 

<213> Homo sapiens 

<400> 36 

ggcacgagca gcctgtccca gtcatagcta tatcccagca cccagaacca tgcctggcgc 60 

atagtagttg cctaataaat gtttgctgga tgagtgagtg aacctctctg ggccttattt 120 

tcttcatcgg aaaaatagtg ataacaatgg taatagtaac aactactgca gtcaggatga 180 

tcatgtcaag ctccaactcc tcgatctggc ctgcgatgcc ctgcatgctg ctctcagtgt 240 

attcatacct cttcagctgc atttcacacg gaagcccacg gctctctgca ctccagccac 3 00 

ctaagccctg ctccagtttc tcaaactcat cagcccctta tctcagggcc tttgcaagtg 3 60 

ctagatgcac ttcyttccct tacttcacct agttcatcaa atagcttttt aaattttttt 420 

tggagacaga gtctctctgt tgcctgggct agagtgcagt ggcacggtct tggctcactg 480 

ctacctctgc ctccctggtt caagtgattc ttgtgcctca gcctcctgag tagctgcaat 540 

tacaggtgca tgccaccata cccagctatt tctgtatttt tagtaragac ggacttcacc 600 

acgttggcca ggctggtctc gaactcctga cctcaagtga tctgcccgcc tcggcctccc 660 

aaagtactgg gattacaggc gtgagccatc gtaccccagt tcatcaaata tcttacccgc 720 

attagcactt ctttggagaa gcttcctcag atctctagac cagactaaat cctcctgtct 780 

taagctttta gagtgctgtg cgccttttct ttccagctct tctcagaagt ggtagctaca 840 

gatttgttga tttactttta gtctaatgcc agtgttctcc agccttttgt cagctctgca 900 

agatacagat gtggtttact tgctccaaca tgtaaatgca gaacttagcc cagtacctgg 960 

catggggtag gtgcatgatg cacgctggga ctacacagac aaatggatgg ttgcctggca 1020 

tggctcactg aggacactca acaggtacca gcaccattta tttaagcgga tcaactaacg 1080 

aatgagttag agagtggctg gaatggatgt atagcactaa tttgtgagag aagacagaat 1140 

gagaatgtaa ttccaaaaca atgagcaaac atcagaagaa ttgaagcaaa taactgcaac 12 00 

atttccccag ttgtccctct cattgttctt aaaataaaag catttctgct acggagtcag 12 60 

gcaaataagt gaaaaagcca cataaaggaa gagcagtgac t 13 01 



<210> 37 

<211> 1087 

<212> DNA 

<213> Homo sapiens 

<400> 37 

tatagcattg aaaatcaaat aatctaaaag aaaaaaaaca aacaaaaaaa taattaactg 60 

aggagaaaag acaactacta tcagagaaca ggtcataaca agatacttct tttccccaaa 120 

gccattgcta gctagtatat atatattccc ttcccctgta gtttgttcca aatttcaagt 180 

gtgatgatag ttcatttgca caaacgagac agacaaaagt tattctaact agaatgcatg 240 

ctctctgaga gcaagactaa tacctctgat tcttttagag agcctaggtc atgtattttg 300 

ggtgtgggag gccagattgt gccaccccca aatatgaagt attactgagc taaagacaat 360 

taagggaagc aaatgcagga aagctctcta ctcttcctct ctttgtctta aagcaggaca 420 
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tagatttata aggacaaaag gcatcccacc cctctttctc caagtagaac aaaggttaac 480 

cactaaagac aacttttgac cctgattgtc tagagatggt actggaagaa ttttcatgca 540 

taagtttcac taaccagcct ttatctgcca ttgttttgcc ttctcacaac ttgctgctcc 600 

tgggagactc aaagttcttt tcctttgtct tgtcacttct ctaaaatgta cggttctttg 660 

ttgaagatgt tgttgggaca actaagcttc tcctcaaaga ctcaacctcc tggtcataag 720 

ttgcaaaagt tgtaaatcaa ccctacccac tttcttcccc accttcttct tttcacaaat 780 

cacatgttta ccttatttgg aaaagtttaa gtctcagcca atcaggatca gcttagattg 840 

tgtggtccaa ccccagccaa taggcaaagg acacagaaac aggaactgca ctagggttaa 900 

aagctccttc ctcctttgtt cagtgtgctc ttgtgattgc atcaggtgca agtagtaccc 960 

ttctgcagaa gtaaagttgc cttgctgaga aattttctgt ctgaatgcgg gtttcttttg 1020 

gctacactga gcacttgttt ccaacaatgc tatagaactc gatatcaagc ttatcgatac 1080 

cgtcgac 1Q87 



<211> 2267 
<212> DNA 
<213> Homo sapiens 

<400> 38 

aaccaatcac aaagtgtggg catcatttaa atcttgattc aaataaacaa actgaaatat 60 

ataaatgaca cttatgaaac aaaaatgtgg ccactgattg ggtatttgac taaatcactg 120 

ctcaatttta ttttgtgcgt gataatagca atgtgcttat gtgttttatc ttctagtgat 180 

acatactgaa atatttacag atggaaataa tataatgcca attatttcct tggaaattaa 240 

tgtgggatgt gggaaagtag acagagatag agatttaaca agatggaCta tgagctgata 3 00 

attgttgaag Ctgagtgaca ggcacatagg ggtttattat aatatcccgt cttcttttgc 360 

atatgtttaa ttttccataa taatttttta aCgttctaaa aatttaaact ttattttcca 420 

atcaaatgga agtctttaga gactttattc tgcaagtggc aatatgatta aaagggaaat 480 

aggaaagata aattaagcaa tgatttgcac attaattggc agttggggaa gactaaagac 540 

caggagatta gttaagagtc tcttacagca tccctatcta cattggaaaa agtctgactg 600 

aggtaacatt aatagaaatg aaaaggaaaa agtgacagga atgattttga ggagcatcaa 660 

agttcgctgc tacttgaata tgaaacacta agcagagaaa gattaaaaga ggacacaaaa 72 0 

atctcaaacc tggcatattt taaaaatagt tatgtcatga ataaatatag gccagtcaag 780 

atgacaaatt gttgggtgat gaggtaacaa atttactCct agacatcaag tttgagagga 840 

tgaagtgacc acttgctatt aaagtaaatt attgtttacc tacacatgca ttaaaaaaaa 900 

tcctttgtgc tgtctcctga aatgtgatta cgtgtttaaa aatacagtgt cataaattaa 960 

acttagcata ataaaataat tgaataaaat aaaactataa gtcaaatttc cttgttacta 1020 

atattaaaat agcccaaacc cttccttgat aaaattctac ttttttgtca tgttttacca 1080 

tttgtttaca ttatttccct gcaaaaaatg ttccttgata tcataagtag atctgtatat 1140 

gtacttattt tatatcactt tccctgtctc tatacatcta aacatataaa gcaatgaaca 12 00 

catcataggt gcccaataaa taccaagttt tctggccaat atgctcactt attgcaagca 12 60 

gtactgagaa gaataagatt gtaacgctgc cagataattt ggaaagtctt ctgaagcttc 1320 

cttaagtaag ataacatcat tattttatta agtagtatca ttaattatct taagtaacat 1380 

catcaatact gaaataattt cttctagtga caaactacgg aaatacatat agtagaaact 1440 

gtgtctaagt cagacttttg aatttcattt aagacaaact tagttgtaca ctattaaaag 1500 

tctataataa ccacaatact gatcagtgct tagcatgtcc atacccaaaa gtttggaatt 1560 

tgtcattttt aatccctagc atcatacatt cccatatcct ttaccttagt aagtgattcc 1620 

ttgtgaccaa gtgaaccact ctaattacct ccataaaaag aaattgagaa gatgtctcaa 1680 

aaacaataaa aagcagaaat atattgttct ctaaaccctc tgattcttga cagtttttgc 1740 

ttcctagatc caccagttca gcatgctacc caatactgac aactaatccc agactttctt 1800 

cgctacttga agccaaggca acatccaact acatcatctc tcgctgtttg cttgaaaaca 1860 

aatgtgaaac tatttcattc gtttgcttga acttaccaat aaatacatgg ctagaggtca 192 0 

-ttagtttgg cagtattctg attcagcaaa gcaataaaac caacccaaac tatttgaaat 1980 

cccaatgtcc aggaccctgg agcaccatgt ctcttgctgt catagcacct gactgtgagt 2040 

gtgtttcctc actcgcctct gaaagctggc ggcaagaccc ttgaccatca aacaggagaa 2100 

aaatcctcat catctatcaa gggggccata gttggaatct ttctctgtta tgcacataga 2160 

atgttcctgc agaaacaaag atctttccat gaacagtaat aagttccctc ttgtctcaac 2220 

aatgattggt tgaattcgat atcaagctta tcgataccgt cgacctc 22 67 
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<210> 39 

<211> 1960 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (13) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (23) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (25) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (26) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (37) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1094) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1952) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1956) 

<223> n equals a,t,g, or c 
<400> 39 

gggggggggg gtntaaatcg ttncnntact tccacanatt gctttgaggg cccggaatta 60 
taaatatata ttatatttwa attgtttgag attattttga cacatttctt tgatacgtag 120 
agtgttttgt ttttaattta aatctgtcct catgcaaccc tccacgaggg gcagcgagcg 180 
gcagggagca gactggcttt gtaggttcag cactcggccc cccactgcgg gagaggcgga 240 
acccacttgc atgtcagcgt ttttgattcg agaaaagaaa cactctcaac gttttaccaa 300 
gtgattttac ctccaccttt actaaagtct ctacctaaaa catggcagtc gctggacaca 360 
ggaaagccca ccttttgttt ggcctcttcg aaaggtgacc catattgcac agcagaacat 42 0 

cacagctgtg gtcccagatg agacactgac atgcgagtga aggcctctcc tcctgggccc 480 
cgggctgcgc aggctcccca ctctgggcgg tgtttcctgt ctcagaattg acacggtgaa 54 0 

tgcttagtgt ctggattttc ttgtrccagt gtttacatat ctgacatcga gctcctctaa 600 
gaggccacgt tcaagcttgc gtgtccctga cccaagatag ccagtgctgc tcccaggtgg 660 
cacttctggt accgtgttga gacacttggg attctcagac tgtggacagg agtgtttgtc 720 
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atttttcata 
cgcttggcca 
atctgcccac 
tcacggcccc 
agggtcatcc 
cggaagccgg 
cgaggcattt 
cccacatttt 

cctctctgtg 
tgacgtgtat 
gccttaacac 
ggcctacttc 
cccgtccaaa 
gaaatgttct 
tctgttctct 
taacttctgt 
aggtcatctg 
agcttctggg 
gcggtgatgc 
tcctccaggc 



ctgttttctt 
gagcacagtg 
ccggccgcag 
cccgccctcc 

tcctgctggc 
taanactgcg 
gctggagtta 

cgtctcaggc 
tgaaggtgtg 
aagcctgatg 
tgaawtactt 
taagtgaaat 
gggttcaggc 
cccagggtgg 
gcaagcaagg 
tgtccaggcc 
gagggaactt 
actcccagca 
acagggtgca 



aataagcgct 
aagcaaagga 
cccccagtgc 
tccgtctctg 

caggtgtttt 
cttcaggaaa 
gtttattaaa 
caggaccctg 
tgagatgcag 
tgtgcccmac 
gggctgtttt 
ctcaactgta 
tcctgaagaa 
gcccctccca 
ctaggttagt 
ttaatcctga 
cacccgggcg 
ctcccggcag 
gaacaggtgg 
cagggtgtcc 



caggcctaag 
ctgggtgctg 
ctctcctggt 
gcaagctgac 
cagcaagaca 
acgtcagcag 
tctcaagttc 
gatgcctamg 
gctcgtgagt 
atttctgttt 
cccacccagc 
ctcacaatat 
tggtttgggg 
gtggctgagt 
gggctgagaa 
atg 



atct 
gactaaatct 
ccggctcagc 
aggggacact 
ccgcagggcg 
ancgtrxcgc 



gtgtgacagg 
atggatggag 
ggtcctccca 

tggtttgcgc 
ggaaatgtgg 
catcttgtgt 
gtgaactctc 
gcgtctgggt 
tctaaaactg 

aaacgaataa 
aagggaggga 
cctaccaggt 
agcgcagcca 
acaaaaaact 
tggcgttcag 
ggtagtgccg 
ccgccttgct 
tggctgttgg 



aagtcgcacg 
ccacggcggc 
gtctagaggg 
ccaggaatac 
gggtctttgc 
cacacgccct 
tagtaacgta 
tggcgcaggt 
caggaagaga 
gaagcgacct 

agtgtcttct 
aacctaaaat 
tggggttagg 
gggacagctt 
gagagtgttc 
actcccgtag 
aaggtagatg 
gctgcaccac 
gtgcctgcgc 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 



<210> 40 

<211> 2020 

<212> DNA 

<213> Homo sapiens 

<400> 40 

gcggacgcgt gggttggaga agaacagtac ttcacttaaa gagaaagagc acaataaaga 60 

accagattca agtgtgagca aagaagtaga Cgacaaggat gcaccaagga ctgaggaaaa 12 0 

caaaatacag cacaatggga attgtcagct gaacgaagaa aacctctcta ccaaaacaga 180 

agcagtatag gaccgacaag tgtacctctg cactcaatgc tggaatcaaa tccaaagctt 240 

ttaattctct caacaagatg taaacaggaa agaaatctag ttgagcatga agataggatc 3 00 

taacagcttt tccagttgtt agatgacttt gtggccatct tgttattgag taagaaaata 3 60 

aagcatggac atcatgaaaa taacagatgt tacccaaact catcttctaa aatctgtgca 420 

tttccatggt ggctgacaca cttgtcatgt ggtctgttag tgtttgccaa gaaccattgc 480 

aaataaattg aacatcaaag atccaagttt gtactatccc taaagactgg agataagcat 540 

tggaggctct tttaaaaaat gctagttact gaattctgta ttgttttact ttttttttta 600 

tttcaatata tacagtttga tgatgtgctt gaaattggtg caaatatata cacacccttg 660 

taagtgcaaa gtatgtaaga agttttaaca tttacttcac aggacttgtg attgtgttaa 720 

attctcacta ttgtgttttc ttttgctcac tgtttaggac aatttttctt taaaatagtt 780 
ttgcagatta aaattgc 



itaagtgga ttaaaaaact gacaatgcat gctactgttc 84 0 

i ggaagagcaa ccgtgttgaa tactaataat gatgaattag tattcagtgt 900 

ttagaatcat tgggactacc cacaaagtga gcatttcttt ttaaattttc ttgacatttc 960 

caagcttatt atgaataata ttgcagtgtg tcttgtcagc tgtaggtggc aaaggtgccc 102 0 

ttataaaaaa ggaaactggc ttttcaaaat gggctatggg agcacaagct gaagctttag 1080 

tgccttctac aatgtggtat actgttttct agaattttat atgtgctagt cattctcaat 1140 

tcatatggaa tctagatgga tatttcatgc atacccatag agaagtgtgt aagtgatatg 12 00 

tcagaagagc ttcttactga tttcacctaa aatgagaagg aagtcctgtt ttcaagaatg 12 50 

acattagagt catgcagctz tgggaccatc agttttatac tgtgataatt gaaaatgaaa 1320 

catgttctta ttttccttaa attgaagaaa accctttagt tgtctacatt ggatggcctt 13 80 

attacctctc aatcatcttt tcataaatga tgtgcagaaa ttgtacttaa ggacttagga 1440 

gtatatggga ggttattggt tttatgttta aggatacgtt tacttgagtt taagatacag 1500 

gtcatccatc attcttaggc tcacttttta cagaaagtat gcaaatagta aagtgacagc 1560 

actgctaatg tttttcccca gtactataac ttgtggtttc tgaactcatt attgttgtat 1620 

ttccaaaaaa gtaatacctt ttaattagtg tattaaaagt taagtataat tattttaatg 1680 

caatctaata caatcagatt actcagttgc cttacctcat gggaagagtt acttttttag 1740 

atctaaaaag ctgaatagca tgttagttac ttggtttcaa cttgagtttt cttttaatgt 1800 
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taataagatt gaaactttag tatttagtgg ggaatggaaa gagttgcccc tgttgcaagt 1860 

aatgaagcct gatttgatta tgaagctgct caatcactct tcatgtgttc agaattactg 1920 

ttttttttgt ttgtttttcc tttttgtcac Cgtgtacatt aaaattttgg aagatgcttt 1980 

actatgtaaa aaaaaaaaaa aaaaaaaaaa aagggcggcc 2020 

<210> 41 

<211> 1556 

<212> DNA 

<213> Homo sapiens 

<400> 41 

ggcacgagtt tcatccccag ctgtaattca agatgaggaa gtgttttatc agtcacttat 60 

gtatcagctt gattaggtag atcatggctc tcttcagaat atttttagta gcttggtttg 120 

tagcctttct tagtgtcagg aaattgaacc ccatcctgag agcccttgag gagctttgaa 180 

gctagtactg tgagcattaa actgagcagc atctaggcaa ttaaaggaaa tggattttat 240 

atagtttgga gtggcctgag cCactctcCc ttgtgctgtt ttggatattg caatcaggtg 300 

tgtgatgttt acctccggca ataggaagtg gactccaggt ggcaagaata ccaaagccga 360 

gtggactccc tcattccctg gatcaaacag catacaatac tgatgtcaga taaaactttt 420 

ccccaaaacc ctgttgaact aaaggtaaag tcaaggactt aaattttttt tgtaaaatct 480 

ttctaaggag taagtctcca agcttatcac tgctggcttc taggtgaggt ggtatgaaaa 540 

atggggtcct atagtttgtg tccatttatt caccaaatat taattttata ggcactttat 600 

aaccaatata tacacttcaa agaaacagaa attctggcca aggagagaga aaaaggaaga 660 

attgaggaat tatataaatt actagaggta agtgagctta tcctttgctg aacttggggt 720 

ttgctggtct gtactgttgt tgcttcttga ttatagattc cttgtttctt ttcccaaact 780 

gcattaatag aagtactctc ctggtgacaa ataatagcac cactctcagg ctggtcttaa 840 

aatgttgtgg taaaggggca atgtcagcca tctctgtttt ttaaagggct tattgaaaaa 900 

tgacatgtat ttattcagaa atcttgattt tgtggacaaa ttttctgctt ctcagaggaa 960 

ctaaatcttt ccctaggtgg aaagaagaga gacttctatt cagaatttga ttcccagaga 1020 

atctgaagtt gtagaaatga gaatttaacc ttgccagaca aaagttattg agggaaagga 1080 

ggatttatag aaagtgtaaa aggaatggaa tgacttagag taggtagtcc ctacattcta 1140 

gaggtgactt ttctgctctt taactcaagg gtgaagaacc tgatacatat ttgattgttt 1200 

ttccatgtta gacaatagga aaaactgctg aatggctggg taaagaagca agaagtgatg 1260 

tgcaaataat aaatcaaaac tgggacaaga gggcatggct gtgtttttgg actgaaagag 1320 

tatctgtttc aggtgcggat tgaatttggc cgaattaaac tgcctcaagg ttatcaccct 1380 

aatgatgtgg aagaagagtg gggaaagctc atcatagaga tgctggaacg agagaaatca 1440 

cttcggccgg ctgtggagag gtgggtccag atcctgagag tggtcCgaca ttatttattg 1500 

cgctccagcc tgagcaacaa gagtgaaact ccatctcaaa aaaaaaaaaa aaaaaa 1556 

<210> 42 

<211> 1943 

<212> DNA 

<213> Homo sapiens 

<400> 42 

ggcacgagct agtctcaagt tttttttttt tctttttttt caaaacagat ttgtaaaaat 60 

tgtatttgtt aacactgtgc acaaacgttt tatactaaat aaatatcaaa ctacattctt 120 

ctgaaagatg tttctattat ttcttaggtc acttccatat atattatgta tagtgaaacc 180 

atttttaaaa agcaatgact taggcaaacc aaccctagtt tgttaaacca tttccctgtt 240 

tttatttaaa aatgataagg ttgtgcttct gtataaagtt tgcacatcta gcaatgtaaa 300 

atactgacac attaaaaaaa acaaaaagta gaaactcaat tcttttgatt cagtgctctt 3 60 

gtgtttttaa aaaaggaaca aaaagtaatg caagactcaa aattttggag tggttggcat 42 0 

gcctctcttc atcttacttt ttgactggct gcctgtatgc cgatgatgat gtactgagct 480 

gtttgtgctg ctgctgctgc catagccatt caaaaagttt gaaagctacc agggttagaa 540 

aaggacaaca tagaaaatga aataatagaa aagttagcag tatgattaat cttaaatanc 600 

aaatcataga cacttcagaa taaatttagt atatggtctc ctgttagttg ggggtaccac 660 

tgataatgga ac-ttctgga cacaaaaaga gaaggagtgc attatgtatc aaagcactga 720 

acctctcttc tcctgcatct gtataaaatt tgatattgat gctactttgt ttagaagagt 780 
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atattatttt 
attgtacaac 

tttagctgaa 
aaggccaaca 
acattctcat 
tcggaaattc 

acagtcactc 
ttttaattaa 
tcttcaactg 
aatctttagt 
aatgataaaa 
caactacaag 
cccaggaaaa 
Cggtaaccta 
gtggtaatta 
ccaatcaatt 
ggaaggaaaa 



aaagctggta 
ctactaacaa 
tgggaccaca 
tgatttaagt 
gatttttttc 
acaattggtc 
taaattggaa 
agacttctaa 
attcaatcct 
gtgtgaagtt 
acaggaagtt 
tcaccattta 
gtgacttaca 
ttaccagaac 
caaaaaagtt 
gtaaagtgga 
tgttaagtca 
taatagttta 
gaaaataatt 



ccaacaaagt 
gacagacaat 
taaaggtggt 
gtaatcagtt 
gactcagact 
agactagagt 
tgataaaggC 
ctttatatgt 



agaattatcg 
agaattatcg 
ctgctggaag 
gaagttatgc 
gagacaaaag 
attaattaag 
taattatttt 
aagctcttaa 
cacattatag 



aggagaaggg 
tgctttaaac 
gaactgagac 
caacactcat 

tgtttccact 
atatgattat 
aaggataact 
gtaagcccac 
tcatagtttt 
tcttcaactg 
tcttcaactg 
tgttgagaag 

ataactattg 
gccagtaaac 
tccactatca 
ctttactttt 



agatggaaga 
aaaagatgct 
taagcattgt 
tttacatatg 
atggcagtct 
aaattatact 
ataaacttct 
gacttccaaa 
agtgataaga 
cttatacata 
acaggaagtt 
acaggataat 
taatttaatc 
taagacttaa 
ctagaaaaat 
gcaaacactg 
tgtaacaagg 
atgaaaaaaa 
tcctgtttac 



aatccaaact 
gcaatgaata 
ttgttatttt 
gggaagtttg 
gtggctaaga 
acagctattt 
atttggaaat 
ataaagatta 
tgctgacaac 
tggcttactc 



:cg 



cattaagagt 
ttttttttta 
gtcatttatg 
tcagtcttaa 
aaaacagctc 
aaacacaact 
atctcagcca 
tggttgcaag 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1943 



<210> 43 

<211> 1512 

<212> DNA 

<213> Homo sapiens 

<400> 43 

ggcacgagct tccttggagc ctgagtgtga gaggaagcta atgtcagccg ggctagacac 60 

cgtttaaagt ctaatccatg aaaccctaag ccgcaaatga cacttggggc tttgcagaca 12 0 

cccgcagact cagcagatac tcctgcggta acacactgtg ctggaaaacg cctggagcca 180 

tgacacatta tgtattttta ttattattta tggtaggaag aggagatgag ggaaaatcgg 240 

gctgaatcta agcagcctga caattcagct agttaatatt tagccagtta agaaaggtgg 3 00 

ttgtaatccc tgcaaggcag tgagctctcc tttgatttct ctaatagctt aaaaaataat 3 60 

ttcttacaag acaattagaa attctgccta tggatgcaaa tttcatagaa aacaatgtta 420 

agccttgaaa gtgggtaaaa tgtgccttcg attgaagtca tttattctgt tgatacactt 480 

ctacaacata tatattttaa acctgctcag ataaagtgaa atttagcaaa aggatatccc 540 

ctcccacccc caaatctaac atgccatttt aaaaacagca caaaggaaca aggaaactaa 600 

atattatttt gagccatcat tacttagtga aatacaaaca tccaaataga aacgattgtt 660 

gttccaccag aagattagaa gttaaattat ttccacacaa taggaatttc acttcgtgtc 720 

atcggggatg tagtaggagt tgcattattt gtcaaaccaa atagaaatgc gtgggctgac 780 

tgctgaaata caaaagaatt gaaccttatc tgaaggcgtt ttctaagtgg cccctcccat 840 

agaagccggg aagttgtcca cccctagcag aagccacatt aatatttaca aaatggttat 900 

aaatccttga agacattttt gcccattttg tataagaaac aggagtaaac aaggtgttta 960 

tacttgttat gtttcattaa tgaaatatta ttactttaca tcttggggaa tgtttgtttt 102 0 

ctttagaaat gaactaatga tcactacaaa ggaagaattc ctgacagcat ttcctagaga 1080 

aaaagcttag gtacgcgtct ccaaatgatg gtttcttttt ctacacctta gctttttcat 1140 

agctcaattc ttcttacaac ttctcttgtg ttttttcttt gattgtcagt tttctttcaa 1200 

agtttatttt ttgttactta atgcagaaaa gtgagctctg gtctccccag tgtaaaagtc 1260 

gattgtgtct agaaagaagg cagtaaaaac agcaaagcag gcgctgcttt caaaaagccc 1320 

tgcccaaatc atcccgccca gaaccttctt aggtttgcat cctcatttcc ccctccccta 13 80 

anttcaatag ctggaaagta atcaagtatc ccgaggacca atttatgcac tagactccaa 1440 



aaaaaaaaaa aa 



: aaagtgtcaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



1500 
1512 



<210> 44 
<211> 1554 
<212> DNA 
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<213> Homo sapiens 
<220> 

<221> SITE 
<222> (847) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (888) 

<223> n equals a,t,g, or c 
<400> 44 

ggcacgagtg cacctttaga ggacttcaga ggcccCgcca agtctagcat gttcctgtct 60 

ccaacaccgc ctcctgcaca tgcagagcag acagaaatac cccacacatt ccccagcctc 120 

tctgcccagt atgctcatcc acagggCttt ctcaccgcta tgaaccagcc ccacagcccc 180 

aggctcctgt cacctggcta tgcccactca tcccacccgt ctcgtgctgt tgcttcccat 240 

agatggcgag caccttgcag gcagccttct gatcagtact gttctcctag ggcctggcac 300 

actgcagctg ccctgtaaat gttcagctca gcgattgcca aataccagtt agggaagaac 3 60 

actggcatct ttttctattc attccccctt caacatattt tttgcacttt tttatataaa 420 

tgactttttt ttttttttga gatggagttt cacccttgtt gcccaggctg gagtgcaatg 480 

gcgtaatctc ggctcagtgc aacctctgcc tcccaggttg aagcgattct cctgcctcag 540 

cctcccaagt agctgggact acaggcacgt gtgaccatgc caggctaatt ttttatattt 600 

ttagtagaga gaggtttcac catgttagcc aggatggtct cgatgatctg acctcgtgat 660 

ctgcccgcct cggcctccca aagtgctggg attacaggcc tgagccaccg cgtccggcct 72 0 

ccataaatga cttttaaagg ggttgtatgt ttagtgtgaa caaagacagt acaaagcata 780 

taaaatacaa ggtgaaagcc ccccccccac cacattagct gcgcccctga agtgtctcca 84 0 

gcagaanaga tggatgaatg gaaggacaca cagatggaca gagagcanga aagactgtta 900 

gctctgctaa cagtcaggac tattccttct ggactctgcg cctttgcctg cacagccaag 960 

tgttgatggc ttgtttgttg ttttcaccag agtgagctcc ttctggacat actgcctggc 1020 

agcctgcctt cctagggagc tggcgccaag gcctctccct gatggcacac aaggagcctc 1080 

cttcctgtag cagcgcccag ttttcatgtg gatggattgt agttcatttg accctcccca 1140 

gccgcgggcc atccggcttg tgtccagctt ttagctcttg ccaatggtgc tgcagtggcc 12 00 

attcttgtag ttatagcttt gcgtactcag gaaggccctt ctcccgactg cggcccccag 12 60 

cctggtccac taaatgcagc ctgtggtcgg gcagacagca ttggggtcca ttaggaagac 1320 

caggtttgct gggcataagc ttcacaggac gggagaacct gcccatggtg gactgtcgtt 1380 

ctccacagct cccttccctt gcccttcggg cctccaggac atgtttgcgg gggtgggtgt 1440 

ggtgtccagc tgttaccagc ttctgagcta gagctgtact gcctcacgta cacccccacc 1500 

tctgtaaatg gtccttgact aaatcgtcct catatcaaaa aaaaaaaaaa aaaa 1554 



<210> 45 

<211> 1293 

<212> DNA 

<213> Homo sapiens 

<400> 45 

ggcacgagtc agcctcccga gtagctggga ctacaggtgc ccaccaccac gcctggctag 60 

ttttttgtat ttttagtaga gacgcagttt caccgtgtta gccaggatgg tctctatctc 120 

ctgacctcgt gatccgcccg cctcggcctc ccaaagtgct gggattacag gcatgagcca 180 

ccgcgcccag cctacattca cttctaaagt ctatgtaatg gtggtcattt tttccctttt 240 

agaatacatt aaatggttga tttggggagg aaaacttatt ctgaatatta acggtggtga 300 

aaaggggaca gtttttaccc taaagtgcaa aagtgaacac acaaaataag actaattttt 3 60 

aagagtaact cagtaatttc aaaatacaga tttgaatagc agcattagtg gcttgagtgt 420 

ctagcaaagg aaaaatcgat gaataaaatg aaggtctggt gtatatgttt taaaatactc 480 

ccatatagtc acactttaaa ttaagcctta tattaggccc ctctattttc aggatataat 540 

tcttaactat cattatttac ctgatttcaa tcatcagatt cgaaattctg tgccatggca 600 

tatatgttca aattcaaacc attttaaaat gtgaagatgg acctcatgca agttggcagt 660 

ggttctggta ctaaaaattg tggttgtttt ttctgtttac gtaacctgct tagtattgac 720 
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actctctacc aagagggtct tcctaagaaa gtgccgtcat tatttcctct tatcaacaac 780 

ttgtgacatg agatttttta agggctttat gtgaactatg atattgtaat ttttctaagc 840 

atattcaaaa gggtgacaaa attacgttta tgtactaaat ctaatcagga aagtaaggca 900 

ggaaaagttg atggtattca ttaggtttta actgaatgga gcagttcctt atataataac 960 

aattgtatag tagggataaa acactaactt aatgtgtatt cattttaaat tgttctgtat 1020 

ttttaaattg ccaagaaaaa caactttgta aatctggaga tattttccaa cagcttttcg 1080 

tcttcagtgt cttaatgtgg aagttaaccc ttaccaaaaa aggaagttgg caaaaacagc 1140 

cttctagcac acttttttaa atgaataatg gtagcctaaa cttaatattt ttataaagta 1200 

ttgtaatatt gttttgtgga taattgaaat aaaaagttct cattgaaaaa aaaaaaaaaa 12 60 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 12 93 



<210> 46 
<211> 895 
<212> DNA 
<213> Homo sapiens 

<400> 46 

ggcacgagtt cctatttccc tgccatcatc tgctatttct gccacttctc ttagactcct 60 

tgtctgcaaa gcccaagcta gaactcactg tctatggcag aaggacatcc agagcccatt 12 0 

ctggagtttt gttttttcct tctgccagat gctttgtgtc ctgtcttcct tcctcctcat 180 

atttctgttt ctcatttgtg ttcagttttg tgcagcattg ctagcactgc ttttgtgacc 240 

agaaaaggcc ataacatggt ccaggatcat cattcttctg actctagatg ggacacttga 3 00 

cagtgacttg aaacatttgc acattcagga atgcatgaga tttcaagaga gcctacagta 3 60 

tgaaatcatt ttcacaaaat aagcagcttg cttctgaaat gctgtctttc ccagtagcta 42 0 

ctcacctgcc tccggtggct gggattcaga tgccacaaaa ctgtcagtat ctatagacca 480 

ggtctgtgcc acctcctctc tcctctgtgc tcagtgagga ggcagtaaat gaagttacag 540 

gctagcacaa tacctaactc atgtttccca gtacacctgt agatattact gtacttttat 600 

gttctcaaga aataagttgt tgcctattca gtgttacaga tttctttgtt tctttttaat 650 

taaaatacaa gaagcagctg aggaaaggga gacaaggtat tttatctccg actgatttta 720 

gaaaaaactt gtgtacatgt gtttggaact gttgaaatgc caagttttct gtataagtgt 780 

ttttgtaatt aaactttcag attctctttg ttctttaaga agttgatgtg cttgtttgac 840 

atttgtctca ttaaaacttt tctacgttga aaaaaaaaaa aaaaaaaaaa aaaaa 895 



<210> 47 

<211> 1570 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (412) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (502) 

<223> n equals a,t,g, or c 
<400> 47 

gaattcggca cgagcagata accaaaccag accggaagag gataacaaga tcccaaagag 60 
gaaaaaaaat tgttcttcca ggatgtcaaa ccratctttg agatatccat catccaaagg 120 
gtcctggggt tctctttttc caaatattag gacaatgcaa atattcctgc tcatggtgga 180 
cgcacactgt gtttacatca gtcaacccct caaacatgag tcagagaaat ctttctctaa 240 
atgaaggtgc catttctatr gacagctcaa cttcgtaaag gtatgacctt gagttgtttt 300 
gactagtaga aagaaacatt tgcccytttt tgctccgttt ctgtatttag gctttcactt 360 
gtcctagcca agattattta gatccccata cggraggtca aatatgttaa angctaaata 420 
attagattct cttgatttac acaaaaaaca taactaacta aaatagaaac ttttaattat 480 
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ctgtattgtt 
atcctctgtc 
taacagacag 
gaggtttggt 



taaaaattca 
caagcatkag 
cttattctat 
tacaattcat 
tgamcctcag 
tttgaatgga 
gtatgaggat 
ggtgtcttca 
aacaggcttg 

gaggccaagg 
gtgccactgc 
aaaaactcga 



gtataaaatg 
ataggaagaa 
tacatgatga 
ctttgctatc 
tacccatttg 
taaggccagg 
caagaaagac 
tcatggcaaa 
cacttattgt 
aaaacaggca 
aggtatgtca 
caacaaaatc 

aaaagataaa 
tagaggagga 
ttgaacaaaa 
caggagaatc 
actccagccc 



tnttatatat 
actcatgtct 
tacttttaac 
tatacctcat 
taagggtctc 



taggaatcta 
ctgtttactg 
tagggcaaac 



ctgc 



aatt 
aaagagataa 
gttctatttg 
tgaggaagtc 



agcggatgtw 
acagcgggag 
agatctcaac 
gctgcatcct 
acttgaacct 
gcgcaacaga 



taaaataata 
tttgtagcag 
ttatgaccaa 
tttttttctt 
ctatgttctg 
tatagagagg 

ttgggatgag 
agagctgact 
ttgccctata 
gggaggtgga 
gcaagactct 



aaaatttgtt 
taaccattaa 
aaaagtaata 
ccctacaatg 
tcttgcatga 
ccatttagaa 
aattactaat 
aatattttaa 
agaaattact 
ggtgctcatg 
aacagacagc 
tatggtttga 
ttattattaa 
tactgagaaa 
cttatctgtg 
ctatagtccc 
ggttgcagtg 
atctcaaaaa 



tttt. 



attggaattt 
tggcaacttt 
ctatatccac 
tctaagaaga 
acacattatt 
ggtgtgtcca 
aggaaaatgg 
agagcacaaa 
ctcacattca 
aactactctg 
agccgagatc 
aaaaaaaaaa 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1570 



<210> 48 

<211> 1538 

<212> DNA 

<213> Homo sapiens 

<400> 48 

ggcacgagcc caggtacctt gtgacactgg agtgtcatat tagccctgga ctacccacct 60 

cctgacctca tgatccaccc accttggcct cccaaagtgc tgggattaca ggcatgagcc 120 

accgcgcccg ccaccttgat tattgtttaa ataaaagatg aataaaagta cattcttatt 180 

tttgattata atgtggccca atgCatacat ttcacttagt gtagcacatc acattgttct 240 

tactaaaact atttctagtt ttacaccagc tcagattttt aaatattcat tgctttttcc 300 

tacttctgtc tcaggcattg ccattctctt caaaacatat ttgaaaaatg tccaggcttc 360 

tcatctctgt gtaaaactgt tcagtttgtt ccagtgtgac gagaaaaatt ggactgagca 420 

tacttttttg tgagacatcc attttcttcc tttgatgaat ttgacaactt gtgacaattc 480 

tcacattttg gaacaagtct cctaattata gaagaagcca ataatgataa tataagaaat 540 

tataaattat ttgactgttt tcaatttatc caaaaggaag tttatcaaac tttctcctcc 600 

tactttctgc tccaccccac ccctcagccc cgatgcacac gctgtgccgt cacagcactt 660 

atgcctagag aattatgatc ctcaaatagc agtcaactct tcttaaatag cagtcagttg 720 

ttctagcagt gtatcagtta gacattctag aatatttcac aaaataagaa ttttgcagaa 780 

ggaacattat agctccctag gtctagcaaa tgagggaact agggtacaga gaaattaagt 840 

gacttaagat ctcacaacaa actagtggag tacttctact taaatatatc tctagatact 900 

catagaaggt aaaagctaca ttgaaaattc acacaactct tctggaaagt ggcaaattca 960 

atgatgctgt aaagtctggc ataatattct agtggtcaag acactttggg tagtaaatga 1020 

gagaggccaa attcaaatca ggctaagaat aaaaagaaat gttttctttc aagtgggtgg 1080 

agctcaagta agtgtaaatt ccaggggata aattggattc aggcatagct ggatgcaaag 1140 

gctcaaaaat gtcatcagaa tctgcctctt tttctctctt ggtgttgctt gccactgtgt 1200 

tgtcctcatt ctcaggtagc ttgactcaca cagctacaac aatggcttat atcctaatgg 1260 

ttgatcagcc acagggcaga gtacactttt cctcagtggt ccaagcaaaa atcctggggc 1320 

tcactcttac .tggctgactt ggatcaggtg tccttctgga gcacaacaca gtgactccag 13 80 

gtggccaagc ttgaatctca tgccacatcc ctaccaccag ccccactaaa aagaaccaca 1440 

tggacagaag gggaggagtg gttacaaagg gaaaaataaa tgtttattac ccagggaggg 1500 

ataatgaatg taaggcaagc aaaaaaaaaa aaaaaaaa 1538 



<210> 49 

<211> 1679 

<212> DNA 

<213> Homo sapiens 
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<400> 49 

ggcacgagct 

tcttccgcag 

gtgaattttt 

gcacactcag 

tcgctgtttt 

atgttcctgc 

aactgatcct 

ggttggatac 

tcagtatcaa 

tggaggtgga 

ttgtgtttct 

atgacagcaa 

tgaagattgc 

ttgattgagc 

atccgtggct 

cggagtttca 

acccagctct 

gcccgggctg 

aacttctgat 

ccccattcca 

cccttgacat 

ccccttggcc 

cttccaaaat 

cccaaggctt 

gtcaccatgt 

tgcctctgag 

tctcagcaat 

ctgcagaaaa 



ggtgcctcac 
ccagcactac 
tgttgtgtct 
catgaccctg 
tctctgtatc 
cctggacagg 
ggagatgaat 
tcggccccac 
ccagacaatt 
gaattttgtc 
gatcaacaac 
agagttgaga 
tgtctccccc 
gtggacaggc 
ttggtagttc 
ccaacttcag 
atcatcgctt 
agctcatcaa 
gtgccagaaa 
tacccttctt 
ggcttacctg 

ggcctttatc 
gtttcttccc 
cctgaggcat 
Ccattgtgtt 
ttgaacacta 
taaatattta 



acagcgcacg cgggagagca 
gccctcctag acaattcctg 
ggcccagctg cacacgacct 
aaacacctgg attcttatct 
cacattgttc tccggttccg 
tactgggaac aggtgcttgc 
gttcagagcg tccgaagcac 
tatatcacac gccgctatgc 
cctaatgaac ggaccatgca 
ctccgagtgg cagctgagtt 
tatgacatga CgctgggCgt 
gcttccagca gctgctcaat 
ttttgggggt Ctagtggcat 
tgagcgactt cgaggggaag 
ccggaaatca tcagtggaat 
aaatggcacc agtatcattc 
ccaccgggtg ctgtcccagc 
cattcaccac cttatggtgg 
ccgccctgag atctgccggt 
cacctggggt acccttccag 
ccttcactcc cagcaccttg 
cccagtgtct tcaggtttcc 
atttctccag tctgtcaccc 
ctgtaaaaac cactgcctca 
gaagcctcct cagctcttgg 
tttcaaagtg atttcttttc 
acctctcccc tcctggctca 
gtatgacatg aaaaaaaaaa 



gaggtatcca 
ccgcgaatac 
gttccatgct 
agctgactgc 
taacattgca 
cttgctatgg 
tgacccccag 
agagttctcc 
attgctggga 

gctgatggag 
gctcggacac 
ttgtgaagga 
aagcccgggt 
ctctgagtca 
agggagcgct 
cgcagctccg 
agctcaagaa 

ttttcccctt 
cccaacagga 
caagaccact 
tcctttcctg 
atctctggtt 
aattgctggc 
tgtagctttt 
agaattactc 
aaaaaaaaaa 



tttgaggccc 
cttttcatct 
gtcatgggcc 
tacgatgcca 
gcaaagaggg 
ccacggtttg 
cgcctagggg 
tccgctcttg 
cagctgcagg 
aaggagcagc 
cgggctgcag 
aggaattcat 
agctgaggct 
aactcagctg 
ggatgtaatg 
gacccagctg 
agccctccct 
gcataagccc 
gacttctgca 
gcttcccagg 
taagctggat 
tccctgtggg 
ctcccataca 
cactcaacta 
aaggggtgac 
tgacctaaga 
cgaagtcagt 
aaaaaaaaa 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1679 



<210> 50 

<211> 1345 

<212> DNA 

<213> Homo sapiens 

<400> 50 

caggtgctga cctcgtgatc tacctgcctc ggcctcccaa agtcctggga ttacaggtgt 60 

gggccactgc gccggccatg tttctcgact tctgctggca agcatgttcc agtatttgca 120 

tggctcctag ccctcatccc catttctctg cacagatgtt accttcccca tgaggtctgc 180 

cttatacatg aggcctgtat cataaactgc aactccgcat tccccaaccc cgttgtttct 240 

tctctccaga acactaggaa cccatctgat ctcctatgcc ttttccttat tgtcagatac 300 

tgaactctca gattacagtt ccccttcctc cctccaggtg gcgccatgga acgcagggcc 360 

ctcactggcc ctggggactg ggtgacgaca ggggggagcc tctggtgatt ggctccctca 42 0 

ccctgcgtaa gatcaaaggg actaaaggac agccccgaca cccggagcca ttgtggctca 480 

ggcaggttgc gcctgccctc gggccctcac ggaggcgggg gttccagggc acgagtcgag 54 0 

gccagcctgg tccacatggg tcggaaaaaa aggacttttt tttatcgttc ccaatataac 600 

gacaaaacat aaagggagga cgccttgata ggaagaaatg acatcttcct aagtgttttt 660 

aaattacttc catgtgtctt tttttttttt ttttggggaa ccgaggcttg ctctgttgcc 72 0 

caggctggag tgcagtggtg tgatcttcgc tcactgcaac ctccgcctcg tcggttcaag 780 

ggagtctcct atctaagcct cctgagtagc tgggattaca gtcgcctgcc aagagatggg 84 0 

gtttcgccat gttgaccagg ctggtcttga acacctggcc tcaaatgatc cactcgccct 900 

ggtctcccaa agtggtagga tgacaggcgt gagccaccgc gcccagcctc ttctattctt 960 

tzagagacag ggtctcactg tgttgcccag gctggagtgc attgatgtga tgtgtgatca 1020 

tagctcattg cagccctgac catccgagct caagcaatcc ttctgcctca gcctcctgag 1080 

tagctggggc cgcagatgtg caccactgca cctggctaat ttttaacatc tttgtggagc 1140 

cagagtctgt ataaaataaa gtgtaaatag taccataaat aaagaataca tagtaccatt 12 00 

-ratagtagt ataaaacgga cattagaaac tctgaactta aaggttaaaa aaatacacaa 12 60 
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aagtagttct caagctctag agacttggag aatccaggaa icaacaatgt cgtggaactc 
ctacagcctt tcataaagaa tggcc 



<210> 51 

<211> 1519 

<212> DNA 

<213> Homo sapiens 



<400> 51 

ggcacgaggg ttaatggaat cacgtggtat gtatcttttt gagagaggcc ttttttactc 60 

tgtataatat ccttgagatt catccatgtt gttgtgtgtt tcagtagtca tttattctta 120 

tttccggtag tattccatgc tatggatgta ccacagCcgt gctctttttg ttaatagaac 180 

taaagcaact ctatggagct aaggcaactg ggtacagctg agtagtgatt taaagtttct 240 

ggagtgtttt cagaaatacc atctcacctc taacaaggcg atctcaagtc acttatttgg 3 00 

gaaaacaaaa ttacgaagat atgatttctt tcattgttgt agaaccatta aataagtcat 3 60 

cagattatga tttgaaccca gggcacccag tcaagtgctc tttccctatg cggccttagc 42 0 

tacggggatt tacatttaca gttgagaagt gaaacaagaa aaatttgttt ttgaaacata 480 

atagtaccat ctagcctggc Cgaccaaccc ttccccagca ccaccagtgg acatgcgcat 540 

gtacatacac acatacatac ccacacttta ggctgaggga gaatcttgCc tttttgaata 600 

gccttcatag taacctctgg gattcaaggg tacctgatac ttaagacctt tattaaacct 660 

tggttcagtg gttttcaaac atttttgaat atcagaaccc cttttcctaa tggactgttt 720 

catagaaccc caaaatgtgt aacaggcaac agcaatagtt ttgaaagttc aaaatggata 780 

atctttactc gtgaggtcgg acatgtgaat ggtgggcata ttcccatgat tctaatatgc 840 

tgtcagaatt atgagtgaca gacagttgct gacctggagc acttcagtgg ctcatttgtt 900 

tttctctatt tggttataca acagtgagac aagcgtgatg cacatggcca ttgtcagggt 960 

gacttttcct gaacagcatg ctgtgtagtt actttgatta atcagagatg ggaggacaag 1020 

ctccgttttg aggtcaacat aatactgagc tatcctagca atacaaaatt atgtgtggtg 1080 

gcgggcttca ttgtcttaac atatggcttg gaacatgtct gagtgtgcat cttttttttt 1140 

ttaattgtcc taccctaaaa acacacacat tttgcagact ctctgaagcc ctgtggacta 1200 

ctattagata attgttggtt gggcacgctg taatcccaga attttgggag gcagaggcgg 1260 

gaggattgct tgagcccagg agttcgagac cagccctgga aacatagcaa gatcctacct 132 0 

ctacaaaaaa attaaaaaat tagctgggca tggtgatgca tgccagcaga cccaactact 1380 

ccagagactg aagtaggatg atcacttgag cctgggagtt caaggctgca gcgagccctg 1440 

gttattctgt tgcactccag cctgggtgac agaatgagac cctgtcccca ccctcccccc 1500 

caaaaaaaaa aaaaaaaaa 1519 



<210> 52 

<211> 2015 

<212> DNA 

<213> Homo sapiens 



<400> 52 

gaaaaatgcg aagactgctt tatattttgt ttgctcctct acactgttaa ttgatgaaca 60 

taaatccacc agggaatgtg caagatgttt aatctgccat tccttttgtt ggtctcagtt 120 

gctttatggt gcaagcaact gaaaacattg aatgtttata ctataaggcc tcgaaggcaa 180 

atgaaatact tcttttaggg ctcaactgaa gaattagtaa tttttcccaa ttgtggagga 240 

tttctaaata tttgtcagta ttaagctaaa attaatgagt gaaaaaatgt atacagtctt 3 00 

tacttcactt ttaatttatg ggatatgtac tttattacat catttttaat aatatgaaat 3 60 

aatttaaaca catagataat atacaacgta tacgatgtat aaagagtagt gaaaggaacc 420 

acccaggtta tgaagaagaa gatctctaat attatcaaag ccccaagaat agtttttctc 480 

tattcaatca cttaccttga cccccagggt agcatcaatc tgactttgtt gcttcccatt 540 

gtcttttttt aataggttta Catacatata tgtatatccc tttaacaatt tctttaatta 600 

taagtgtttt tacttttaca aaattggtat cttacatatg gttttcatac ttgccttttt 660 

tactcaatat tgggtgtctg agattcctcc aggtttttaa tcagttttcc Caagataaat 720 

attttgaagt tgttttcagc ttttcactat tgtaaacaac gctgcactgg atattcttat 780 

tcatgtttcc tgatagacat atgcaaaagt ttctttaggc aagggattat tggtccataa 840 

ggtatgcacc tgtgtaactt tattccaaaa tgccaaaacg cctttaaaag aattttgatn 900 
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acdctcttgc catcttttta tgacagttct acttcctcca ttcctcgcca atagttggta 
ttgtccatta ttttatttta cttttaaatt ttattttata ttatactttt gtcaatgtag 
tgagtgtaaa gtaatatttc attatgtgtt tagctcagaa gtacaactgc cggattgcag 
gatatactaa atagttttcc aaggcttcct ttaccaccct ctgctcctgt atctaatttc 
cgctctacaa tgagggtaaa attatatccc attgtggttc taatttgcat cttcatgatt 
accagtgagg agcttttcat gtattatcta gctattcatg tttcctttca tgtagaataa 
ctgctcttgt ttttgcctat atttatagaa gtttttgtat gttctgaata atctttttta 
ggtcatatgt gtggcacata ttttatccta gtttttgtct tctcttttta tttgcaatgt 
attgtcttat gataagcaaa agtttataat tttaatgcat agagctttta atataattgt 
tttcacattt tctgatgtgc ttaagaaatc ctcaatgctg tggtcatgaa gttattctca 
ttttttttcc taaaaaattt aaggagttgt ttttcacatt tcagtgttta tttggagaat 
gtgtgtgtat gtgtgagcag gtgtgtggta ggaggcagga atccaatttc cctttttcca 
acatgagtcc tagtacccct tgtcaaatat gccccattaa tgtgcaatga caactctgtc 
gtatatgagt tgccatatgt gttcgggtgc gtctgagttc ccaaatcaat tccatttgtc 
tttttcttcc atatccataa taatgtgccg ttttcattat tacaacttta ttataggtct 
taatatacag aatgggcaag tcacacCacC tgttcatcag gaaatcttaa ctattttcct 
tttatcttcc atatgaatat tggaatgagc tcactaattt ccatgccaac attgtgactg 
gaattacatt gagactaaag atcaatttgg gaagaaatgc catccttata ataatatatc 
aataaatcct taatattaaa aaaaaaaaaa aaaaa 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2015 



<210> 53 

<211> 936 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (699) 

<223> n equals a,t,g, or c 
<400> 53 

gcggtgtgcc acagctacct gggtgtgcct agattgatcg gtataaggct cactctcccg 60 

ccccccaaag tggttgatcg ttggaacgag aaaagggcca tgttcggagt gtatgacaac 12 0 

atcgggatcc tgggaaactt tgaaaagcac cccaaagaac tgatcagggg gcccatatgg 180 

cttcgaggtt ggaaagggaa tgaattgcaa cgttgtatcc gaaagaggaa aatggttgga 240 

agtagaatgt tcgctgatga cctgcacaac cttaataaac gcatccgcta tctctacaaa 3 00 

cactttaacc gacatgggaa gtttcgatag aagagaaagc tgagaacttc ggaaaaggct 3 60 

catctgtcac cctggagaag ggaaactgta cttttccctg tgaggaaacg gctttgtatt 420 

ttctctgtaa taaaatgggg cttctttgga atttgatagc cacatacttt tgttttcctc 480 

tagatgctgc ctctactcat gtagactatg aagtcttgac tcatcctaga tcttaggatc 540 

ttaggtttgg gcttcacacc acttgccttt tacagtctag ctatacctaa ttcctttaaa 600 

aagaaaagtt ggtgagaatg ttattggcgc tttttgacat aatgctgtta tgtymatagt 660 

gtttctaaag agccttccac actgaaatga aatataagna gaaaaatgga gtcatacttc 720 

tgtactactc tcataaaata tttattaggc acattctctg agtaggaact ataggaaaaa 780 

caaaaaagtg tgaggtgtcc tttccattta aatatgaaac attaagtacc atatgaatgg 840 

tagagatggc ggatactaag cctgactggt catcagtttt ctgggtgttt taacatttca 900 

aaagcctagt cctaacccct aaagattgat cagtag 936 



<210> 54 

<211> 1877 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (854) 

<223> n equals a,t,g, or c 



WO 00/58495 



PCT/USOO/07661 



30 



<220> 

<221> SITE 
<222> (1422) 

<223> n equals a,t,g, or c 
<400> 54 

gaattcggca cgagctgaat tccatgtttc attactgggt agaagttaca gaacaaatgg 60 

atttagctta ttataaggag aagttttcta attgttagaa tttacatatc tgtggaatga 120 

ggctatttgt caaactagag agttcttctt cccttaaaga tgtatagtaa gagcagtgcg 180 

aacatctcac aagggatgtt agatattctt ctgtggatag atcttgcaca tgatgacctc 240 

ctgggctctc ccagccctgt gatCctgaga tcacatgccc attcaggaat cctcactgtc 3 00 

tagacccatc cactaaaatg aatcatcatc ttattcacat ctaagcccca ttacmagttt 3 60 

attagtatca tccctttcag tggaaatgcg aaatatttta ttcagttatg ctaatgtaat 420 

tagctcataa tgtcaaatgc ttgagaagtt gaggttgtag ttctgctggg tatttgtttc 480 

tcatgtcaaa tatcatacca tcagtgaaat tgttcataac caccaaaatt aacaattagc 540 

cccttcagcc cctcttccac ctttatcata tttatttgct taacaaattt atcttttttt 600 

tttttttact cattgattct gaatctccct ctatttaaat gtatattctg tgacagcagt 660 

cctcaacctt tgttgcacca aggaccartt ttgtggaagt cagcttttcc acggacaggg 720 

gcagaacagg ggatggtttt gggatgaaac cgttccactt cagatcagat catcaggcat 780 

tagattctca tgaggagcat acaacctcaa tCcctcrcat gtgcagttca taatarggtt 840 

cgtcttccta tganaatcta atgccaccac tgatctgaca ggargcggag ctcaggtggt 900 

amtgcaagca gtggggagtg gctctgaata cagatgaagc tttgctcatt caactgccac 960 

tcacctactg ctatgtagcc cagttcctaa caggcttcag aatgggggat gggaaccctg 102 0 

gttctatgag agcagaatcc atgtatcttt ttgtaccact gaatcccaag catttcgtgt 1080 

tggtacattt ttctgtaagg gaatccgtgt cttttgttgg cttttaaaat ggccacctaa 1140 

aaaaatttag gaactactat aagagtaatg ttgtcaaaat caaataccac tgttgagatt 1200 

ttgaatctgt gaaggataat tgcattctta atattttgtc ttcccctcca aaatcatgct 1260 

agttagtatt tcttcattta ttcaagattt cttttatgcc aaatagtaaa ttttggtaat 1320 

tttctttata taggccataa acatgtatta Ctaatttaat ttcttggtat tttttaatct 1380 

actaatgggt ctactaatga gcttcctcaa aggaaggaga gnagggaaga agaagggaca 1440 

ttggaaaagg atatacagaa tatttttatc agtctaggta aaggttaact tgcctctggt 1500 

aatctcattt ttttaagttc tttaagcata tagataatta agaaaataaa ttggctaggc 1560 

actgtggctc atgcctgtaa tcccatcact ttgggaggct gaagtgggtg gattgcctga 1620 

ggtcaggatt tcaagaccag cttgaccaat atggggaaac cccatctcta ctaaaaatac 1680 

aaaagttagc tgggcatggt ggcatgcgcc tgtagtccca gctattcagg aggctgagac 1740 

aggagaattg cttgaacccg gtagaattgc ttgaacccgg gaggcggagg ttgcagtgag 1800 

ccgagatcat gccattgcac tccagtctag gcaacagggc aaaactccat ctccaaaaaa 1860 

aaaaaaaaaa aactcga 1877 



<210> 55 
<211> 932 
<212> DNA 
<213> Homo sapiens 

<400> 55 

cgaagactcc gagtttgcac tagacatgac gagggatgaa tacaacgccc tgcccgcctg 60 

gaagcaggtg aacctgaaga aagcaaaagg cctgttctga gtggggagac gccagaggag 12 0 

cctcacggtc acgtccaaca acaccactgc accagggaaa tggatatata ttt ttggact 180 

ggtgtttttc acaaagtatt tttcaatcag agttttcaga acctgacatt gttaaagata 240 

ctgcttgtcc cggagttgtg tattttgtaa atgttcaagg gaactgtttg gaaacttctt 300 

tccaccattt caggaggtta tcagaattaa taaaagtatc tgttatgtgc acttaagccg 360 

cagctgctat agatagcact gccttcttgt tccagctagg caatgcctct tttttttttt 420 

tttgaagcag ttctctttat aaagtgttat tttgatagtt tgtggattct aaaatatata 480 

-atatttaca taaacaccat ataagtcaaa tatgtattta acaaagcaat atgtattcat 540 

tcactttcaa gatttgtttt ggtgtcaaaa taacatgaaa aggtagatgg agttgcttct 600 

gttgaattag ctctgccacc aatatgtatc ttcatacacg tttggaaatg cttcctgcag 660 

cattaggtat gacttgttct gagtactgct tccggtgcta aaatgaacaa agaatttgta 720 
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cttaatggca tggactctgg agaatctatg cgaatcaacc tttctacctt aatatctccc 780 

caaaaatgta tagtgccttg tttttatgta cagtttatat acagaaaagt ttgctctgca 840 

tttttgatga tggtttggaa cattatctac aattttacCc tcaaatagtc aaaataaaaa 900 

catctcaatt tctaaaaaaa aaaaaaaaaa aa 932 



<210> 56 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<400> 56 

Ala Ala Leu Trp Gin Ser Leu Leu Phe Cys Phe Val Cys Phe Xaa 
1 5 10 15 

<210> 57 
<211> 5 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals stop translation 
<400> 57 

Cys Thr Leu Leu Xaa 

1 5 



<210> 58 

<211> 82 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (82) 

<223> Xaa equals stop translation 
<400> 58 

Met Glu Cys Leu Leu Tyr Arg Thr lie Cys Leu Phe Tyr Phe Leu Val 
15 10 15 

Arg Phe Leu Phe Ser Xaa Leu Leu Leu Met Lys Leu Phe Leu Pro lie 
20 25 30 

He Asn Pro Asn Ser Trp Thr Leu Trp Leu Gly Asn Ser Leu Asn Phe 
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35 40 45 

Gin Pro Tyr Gly lie lie Val Ser Leu Ser Leu Ser Leu Leu Leu Ser 
50 55 60 

Leu Phe Ser Ser Ser Pro Tyr Phe Leu Ser Asn Lys Tyr Cys Leu Leu 
65 70 75 80 

He Xaa 



<210> 59 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 59 

Met Leu Leu Pro He Leu Leu Tyr Ser Phe Leu Tyr Pro Thr He Val 
1 5 10 15 

Ser Arg Asn Tyr Phe Lys Leu He Arg Ser Cys Met Leu Phe Leu Lys 
20 25 30 

Lys Lys Lys Lys Lys Glu Arg Lys lie Ser Val Xaa 
35 40 



<210> 60 
<211> 51 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 60 

Met Ala Gin He Thr Trp He His Leu Leu Ser Val Val He Cys Ser 
1 5 10 15 

Ala Pro Pro Arg Arg Leu His Arg Gin His Ser Ala Val Gin Ala Trp 
20 25 30 

Ala Ala His Arg Glu His Val Gin Pro Ser Leu Thr Ser Ser Gly Arg 
35 40 45 

Met Pro Xaa 
50 



<210> 61 
<211> 47 
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<212> PRT 

<213> Homo sapiens 

<400> 61 

Met Pro Gly Leu Ala Val Thr Ser Pro Thr Trp Val Val Arg Phe Thr 
15 10 15 

Asn Asn Pro Val Thr Ala Ala Ser Arg Met Asp His Ala Ala Trp Leu 
20 25 30 

Val Leu He Ser Gly Ser Ser Leu Glu Leu Arg Leu Arg Ser Ala 
35 40 45 



<210> 62 
<211> 51 
<212> PRT 
<213> Homo sapiens 

<220> 
<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 62 

Leu Leu Val Asp Phe Asp Ser Asp Lys Arg Thr Gin Pro He Trp Val 
15 10 15 

Phe Phe Ala Leu He Val Trp Gly Phe Glu Val Leu Ala Arg Ser Trp 
2 0 2 5 3 0 

Arg Gly Val Cys Val Gin Val Cys Glu Cys Met Cys Asn Val Cys Val 
35 40 45 

Gin Val Xaa 
50 



<210> 63 

<211> 54 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals stop translation 
<400> 63 

Met Gly Ser Ser Thr Phe He Leu Phe Phe Ser Phe Leu Leu Phe Ser 
15 10 15 

Pro Phe Leu Ser Pro Ser Pro Thr Thr Ser Leu Tyr Phe Phe Phe He 

20 25 30 

Tyr Ser Arg Leu He Phe Ser Ala Lys Arg Cys Leu Gly Pro Leu Thr 
35 40 45 



Ser Gin Glu Ala Leu Xaa 
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<210> 64 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (21) 

<223> Xaa equals stop translation 
<400> 64 

Met Gly Ala Thr Ala Arg Pro Gly Pro Thr Arg Gly Arg Tro Asp Ser 
1 5 10 15 

Cys Leu Arg Gin Xaa 
20 



<210> 65 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 65 

Met Val Gly Pro Arg Leu Pro Met Gly Leu Leu Phe Val Ala Ser Phe 
1 5 10 15 

Leu Phe Leu Phe He Gin Cys Val His Met Pro Arg Ser Tyr Leu Xaa 
20 25 30 



<210> 66 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 
<400> 66 

Met Trp Leu He Leu Leu Ala He Pro Gly Val Ala Ala His Ala Tro 
1 5 10 15 



Leu Val Trp Val His Arg Gly Ser His Gly Trp Ala Gin Gin Arg Gly 
20 25 30 
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Pro Ser Gly Glu Gly Phe Xaa 
35 



<210> 67 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 67 

Met Val Cys Trp Leu Leu Pro Leu Trp Val Thr Val Leu Ser Phe Pro 
15 10 15 

Val Gly Arg Asp Val Ala Ala Leu Leu He Phe Thr Ser Ser Tyr Xaa 

20 25 30 



<210> 68 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (6) 

<223> Xaa equals stop translation 
<400> 68 

Met Pro Cys Leu Phe Xaa 

1 5 



<210> 69 
<211> 74 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (74) 

<223> Xaa equals stop translation 
<400> 69 

Met Gly Cys Phe Val Val Val Val Val Phe Val Val Gly His Leu Ser 
1 5 10 15 

He Phe Ser His Gin Phe Cys Ser Leu Leu Ala Met Asp Lvs He Gly 
20 25 30 



Ser Phe Trp Leu He Lys Lys Asp Asn Phe He Lys Trp His Phe Lys 
35 40 45 
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Gin Ala He Val Ser Phe He He Cys Asn Ala His Gly Lys Ala Lys 
50 55 60 

Thr Phe Val Met Lys Glu Leu Leu He Xaa 
65 70 



<210> 70 

<211> 2 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (2) 

<223> Xaa equals stop translation 

<400> 70 
He Xaa 



<210> 71 
<211> 40 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (40) 

<223> Xaa equals stop translation 
<400> 71 

Met Tyr Ser Leu Ala Ser He Met Gin He Lys Lys Tyr Phe Ser Leu 

1 5 io 15 

Ser Val Phe Leu Ala Leu Val Ser Ser Cys Cys Phe Cys Leu Asp Leu 
20 25 30 

Glu Arg Leu Gin Leu Ser Asn Xaa 
35 40 



<210> 72 
<211> 27 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 72 

Met He Arg Tyr Leu Leu Met Cys Pro Leu Tyr He Gin Leu Leu Pbe 
1 5 10 15 

Leu Thr Leu Leu Phe Val Leu Ser Leu Pro Xaa 
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<210> 73 

<211> 37 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (37) 

<223> Xaa equals stop translation 

<400> 73 

Leu Pro Ser Leu Leu Leu Phe Leu Asn Pro Phe He Phe Thr He Leu 
1 5 10 15 

Leu Leu Phe Pro Cys Gly Gly Phe Asn Thr Ser He Phe Phe Leu Asn 
20 25 30 

Gin Leu Asp Ser Xaa 



<210> 74 
<211> 41 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 

<222> (41) 

<223> Xaa equals stop translation 

<400> 74 

Gly Gly He Tyr Lys Phe Thr Leu Thr Val Cys Ala Ala His He Arg 
1 5 10 15 

Phe Leu Val Leu Gly Leu Phe Leu Tyr Ser Leu His Gly Asp Trp Gin 
20 25 30 

His Gin His His Met Ser Thr Thr Xaa 



<210> 75 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (47) 

<223> Xaa equals stop translation 
<400> 75 

Met Arg Leu Gly He Ser Glu Leu Ser Phe Leu Leu Gly Ala Leu Gly 
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-yr Leu Ser Leu Pro Arg Val Gly Pro Leu Glu Pro Phe Leu Pro Trp 
20 25 30 

Val Gly Ala Val Ser Gly Cys Trp Glu Gly Leu Cys Trp Pro Xaa 



<210> 76 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (29) 

<223> Xaa equals stop translation 
<400> 76 

Met Lys Lys Arg Leu Ser Pro Leu Ser Trp Ala Arg Cys Cys Leu Cys 

1 5 10 15 

Phe Trp Leu Gin Trp Gly Arg Arg Thr Asn Arg Leu Xaa 
20 25 



<210> 77 
<211> 31 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (31) 

<223> Xaa equals stop translation 
<400> 77 

Met Trp Cys Met Leu Asp He Thr Phe Leu Leu Gly Leu Tro Asn Phe 
1 5 io 15 

Gly He Cys Gin Ala Glu Gly He Asn Val Thr Thr Pro Gin Xaa 
20 25 30 



<210> 78 

<211> 38 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (38) 

<223> Xaa equals stop translation 
<400> 78 

Met Lys lie Leu Leu Leu Cys Leu Cys Leu He Leu Leu Ara Val Arg 
1 5 io 15 



Ser Cys Arg Arg Lys Ala Ala Arg Ala Ala Leu Gly Met Glu Ala Ala 

20 25 30 
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<210> 79 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translati 
<400> 79 



<400> 79 

Met Thr Ala Val Gly Gly Ser He Cys Val Met Leu Val Val He Cys 
1 5 io 15 

Leu Leu Val Ala Tyr He Thr Glu Asn Leu Met Arg Pro Ala Leu Ala 

20 25 30 

Arg Pro Gly Leu Arg Arg His Pro Xaa 

35 An 



<210> 80 
<211> 77 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (77) 

<223> Xaa equals stop translation 
<400> 80 



<400> 80 

Met Gly Lys Pro Pro Thr His Glu Ala He His Ser Val Val Lys Trp 
1 5 io 15 

Leu Leu He Val Thr Lys Leu Leu Arg Leu Ser Gin He Cys Phe Leu 

20 25 30 

Leu Phe Pro Leu Phe Leu Phe Leu Thr Ser Gly Thr Arg Leu Gly He 
35 40 45 

Arg Leu lie Phe Phe Cys Lys Thr Ala Glu Phe Phe He Phe Asn He 
50 55 60 

His Phe He He Arg Lys He He Tyr Thr He Ser Xaa 



<210> 81 
<211> 72 
<212> PRT 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (72) 

<223> Xaa equals stop translation 
<400> 81 

Met He Met Ser Ser Ser Asn Ser Ser He Trp Pro Ala Met Pro Cys 
1 5 io 15 

Met Leu Leu Ser Val Tyr Ser Tyr Leu Phe Ser Cys He Ser His Glv 
20 25 30 

Ser Pro Arg Leu Ser Ala Leu Gin Pro Pro Lys Pro Cys Ser Ser Phe 
35 40 45 

Ser Asn Ser Ser Ala Pro Tyr Leu Arg Ala Phe Ala Ser Ala Arg Cys 

50 55 60 

Thr Ser Phe Pro Tyr Phe Thr Xaa 
65 70 



<210> 82 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (5) 

<223> Xaa equals stop translation 
<400> 82 

Met His Ala Leu Xaa 
1 5 



<210> 83 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (35) 

<223> Xaa equals stop translation 

<400> 83 

Met Trp Pro Leu He Gly Tyr Leu Thr Lys Ser Leu Leu Asn Phe He 

1 5 io 15 

Leu Cys Val He He Ala Met Cys Leu Cys Val Leu Ser Ser Ser Asp 
20 25 30 

Thr Tyr Xaa 
35 



<210> 84 
<211> 28 
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<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (8) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (28) 

<223> Xaa equals stop translation 
<400> 84 

Val Phe Trp Pro Thr Ser Glu Xaa Leu Leu Asn Cys Met Val Trp Gly 
1 5 10 15 

Arg Glu Gly Asn Leu Lys Ser Arg Pro Asn Lys Xaa 
20 25 



<210> 85 

<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (35) 

<223> Xaa equals stop translation 
<400> 85 

Met Leu Val Thr Glu Phe Cys lie Val Leu Leu Phe Phe Leu Phe Gin 

1 5 10 15 

Tyr He Gin Phe Asp Asp Val Leu Glu He Gly Ala Asn He Tyr Thr 
20 25 30 

Pro Leu Xaa 
35 



<210> 86 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 86 

Met Ala Leu Phe Arg He Phe Leu Val Ala Trp Phe Val Ala Phe Leu 
1 5 io 15 

Ser Val Arg Lys Leu Asn Pro He Leu Ara Ala Leu Glu Glu Leu Xaa 
20 25 30 
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<210> 87 
<211> 33 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (33) 

<223> Xaa equals stop translation 
<400> 87 

Met Phe Leu Leu Phe Leu Arg Ser Leu Pro Tyr He Leu Cys He Val 
1 5 io 15 

Lys Pro Phe Leu Lys Ser Asn Asp Leu Gly Lys Pro Thr Leu Val Cys 
20 25 30 

Xaa 



<210> 88 

<211> 22 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (22) 

<223> Xaa equals stop translation 
<400> 88 

Met Thr His Tyr Val Phe Leu Leu Leu Phe Met Val Gly Arg Gly Asp 

1 5 io 15 

C-lu Gly Lys Ser Gly Xaa 
20 



<210> 89 
<211> 51 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals stop translation 
<400> 89 

Met Pro Thr His Pro Thr Arg Leu Val Leu Leu Leu Pro He Asp Gly 

Glu His Leu Ala Gly Ser Leu Leu He Ser Thr Val Leu Leu Gly Pro 

20 25 30 
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Gly Thr Leu Gin Leu Pro Cys Lys Cys Ser Ala Gin Arg Leu Pro Asn 
35 40 45 

Thr Ser Xaa 
50 



<210> 90 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (59) 

<223> Xaa equals stop translation 
<400> 90 

Met Ser His Arg Ala Gin Pro Thr Phe Thr Ser Lys Val Tyr Val Met 

1 5 io 15 

Val Val lie Phe Ser Leu Leu Glu Tyr He Lys Trp Leu He Trp Gly 
20 25 30 

Gly Lys Leu He Leu Asn He Asn Gly Gly Glu Lys Gly Thr Val Phe 
35 40 45 

Thr Leu Lys Cys Lys Ser Glu His Thr Lys Xaa 
50 55 



<210> 91 
<211> 30 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (30) 

<223> Xaa equals stop translation 
<400> 91 

Met Leu Cys Val Leu Ser Ser Phe Leu Leu He Phe Leu Phe Leu He 

1 5 10 15 

Cys Val Gin Phe Cys Ala Ala Leu Leu Ala Leu Leu Leu Xaa 
20 25 30 



<210> 92 
<211> 54 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (54) 

<223> Xaa equals scop translation 
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<400> 92 

Met Ser Asn Leu Ser Leu Arg Tyr Ser Ser Ser Lys Gly Ser Trp Gly 
1 5 10 15 

Ser Leu Phe Pro Asn lie Arg lie Met Gin lie Phe Leu Leu Met Val 
20 25 30 

Asp Ala His Cys Val Tyr lie Ser Gin Pro Phe Lys His Glu Ser Glu 
35 40 45 

Lys Ser Phe Ser Lys Xaa 
50 



<210> 93 

<211> 92 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (92) 

<223> Xaa equals stop translation 
<400> 93 

Met Asn Lys Ser Thr Phe Leu Phe Leu lie lie Met Trp Pro Asn Val 
15 10 15 

Tyr lie Ser Leu Ser Val Ala His His lie Val Leu Thr Lys Thr lie 

20 25 30 

Ser Ser Phe Thr Pro Ala Gin lie Phe Lys Tyr Ser Leu Leu Phe Pro 
35 40 45 

Thr Ser Val Ser Gly He Ala He Leu Phe Lys Thr Tyr Leu Lys Asn 

50 55 60 

Val Gin Ala Ser His Leu Cys Val Lys Leu Phe Ser Leu Phe Gin Cys 
65 70 75 80 

Asp Glu Lys Asn Trp Thr Glu His Thr Phe Leu Xaa 
85 90 



<210> 94 

<211> 44 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 94 

Met Pro Leu Leu Phe Phe Ser Val Ser Thr Leu Phe Ser Gly Ser Val 
15 10 15 
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Thr Leu Gin Gin Arg Gly Met Phe 

20 

Arg Cys Leu Pro Cys Tyr Gly His 
35 40 



Leu Pro Trp Thr Gly Thr Gly Asn 
25 30 

Gly Leu Asn Xaa 



<210> 95 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (32) 

<223> Xaa equals stop translation 
<400> 95 

Met Phe Leu Asp Phe Cys Trp Gin Ala Cys Ser Ser He Cys Met Ala 

1 5 10 15 

Pro Ser Pro His Leu His Phe Ser Ala Gin Met Leu Pro Ser Pro Xaa 

20 25 30 



<210> 96 
<211> 25 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (25) 

<223> Xaa equals stop translation 
<400> 96 

Cys Thr Thr Val Val Leu Phe Leu Leu He Glu Leu Lys Gin Leu Tyr 
1 5 10 15 

Gly Ala Lys Val Thr Gly Tyr Ser Xaa 
20 25 



<210> 97 
<211> 41 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (41) 

<223> Xaa equals stop translation 
<400> 97 

Met Cys Lys Met Phe Asn Leu Pro Phe Leu Leu Leu Val Ser Val Ala 
1 5 10 15 
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46 



Leu Trp Cys Lys Gin Leu Lys Thr Leu Asn Val Tyr Thr lie Arg Pro 
20 25 30 

Arg Arg Gin Met Lys Tyr Phe Phe Xaa 
35 40 



<210> 98 

<211> 34 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (34) 

<223> Xaa equals stop translation 
<400> 98 

Met Gly Leu Leu Trp Asn Leu lie Ala Thr Tyr Phe Cys Phe Pro Leu 
1 5 10 15 

Asp Ala Ala Ser Thr His Val Asp Tyr Glu Val Leu Thr His Pro Arg 
20 25 30 

Ser Xaa 



<210> 99 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 99 

Met Tyr Ser Lys Ser Ser Ala Asn He Ser Gin Gly Met Leu Asp He 
15 10 15 

Leu Leu Trp He Asp Leu Ala His Asp Asp Leu Leu Glv Ser Pro Ser 
20 25 30 

Pro Val He Leu Arg Ser His Ala His Ser Gly He Leu Thr Val Xaa 
35 40 45 



<210> 100 
<211> 10 
<212> PRT 

<213> Homo sapiens 
<220> 
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<221> SITE 
<222> (10) 

<223> Xaa equals stop translation 
<400> 100 

Ser Cys Ser He Arg Tyr Asp Leu Phe Xaa 



<210> 101 
<211> 289 
<212> PRT 
<213> Homo sapiens 

<400> 101 
Glu He 



Gin Lys Lys Gly Lys Thr Ser Ser Gly Thr Leu He Ser Thr 
5 10 15 

Ser Ser Lys Ser Leu Met Ala Lys Ser Val Gin Ser Gin Gin Gin Gin 
20 25 30 

Gly Gin Leu Arg Arg Thr His Ser Glu Gly Asp Gly Ala Glu Arg Ala 
35 40 45 

Lys Ser Arg Ser Asn Ala He Asp Lys Ala Thr Glu Thr Thr Leu Glu 
50 55 60 

Thr Pro Leu Thr He Ala Cys Ala Asn Gly His Lys Asp He Val Glu 
55 70 75 80 

Leu Leu Leu Lys Glu Gly Ala Asn He Glu His Arg Asp Lys Lys Gly 
85 90 95 

Phe Ser Pro Leu He He Ala Ala Thr Ala Gly His Ser Ser Val Val 
100 105 no 

Glu Val Leu Leu Lys Asn His Ala Ala He Glu Ala Gin Ser Asp Arg 
115 120 125 

Thr Lys Asp Thr Ala Leu Ser Leu Ala Cys Ser Gly Gly Ara Lys Asp 
130 135 140 

Val Val Glu Leu Leu Leu Ala His Gly Ala Asn Lvs Glu His Arg Asn 
145 150 155 ' 160 

Val Ser Asp Tyr Thr Pro Leu Ser Leu Ala Ser Ser Gly Gly Tyr He 
165 170 175 

Glu He Val Asn Met Leu Leu Thr Ala Gly Ser Glu He Asn Ser Arg 
180 185 190 

Thr Gly Ser Lys Leu Gly He Ser Pro Leu Met Leu Ala Ser Met Asn 

195 200 205 

Gly His Arg Glu Ala Thr Arg Val Leu Leu Glu Lys Gly Ser Asp He 
210 215 220 

Asn Ala Gin He Glu Thr Asn Arg Asn Thr Ala Leu Thr Leu Ala Ser 

225 230 235 240 
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Phe Gin Gly Arg Thr Glu Val Val Lys Leu Leu Leu Ala Tyr Asn Ala 
245 250 255 

Asn Val Glu His Arg Ala Lys Thr Gly Leu Thr Pro Leu Met Glu Cys 
260 265 270 

Ala Ser Gly Gly Tyr Val Asp Val Gly Asn Leu Leu He Ala Ala Gly 
275 280 285 



<210> 102 
<211> 293 
<212> PRT 

<213> Homo sapiens 
<400> 102 

Glu Val Leu Arg Arg Leu Thr Ser Ser Val Ser Cys Ala Leu Asp Glu 
1 5 10 15 

Ala Ala Ala Ala Leu Thr Arg Met Arg Ala Glu Ser Thr Ala Asn Ala 
20 25 30 

Gly Gin Ser Asp Asn Arg Ser Leu Ala Glu Ala Cys Ser Glu Gly Asp 
35 40 45 

Val Asn Ala Val Arg Lys Leu Leu He Glu Gly Arg Ser Val Asn Glu 
50 55 60 

His Thr Glu Glu Gly Glu Ser Leu Leu Cys Leu Ala Cys Ser Ala Gly 
65 70 75 80 

Tyr Tyr Glu Leu Ala Gin Val Leu Leu Ala Met His Ala Asn Val Glu 
85 90 95 

Asp Arg Gly He Lys Gly Asp He Thr Pro Leu Met Ala Ala Ala Asn 
100 .105 no 

Gly Gly His Val Lys He Val Lys Leu Leu Leu Ala His Lys Ala Asp 
115 120 125 

Val Asn Ala Gin Ser Ser Thr Gly Asn Thr Ala Leu Thr Tyr Ala Cvs 
130 135 140 

Ala Gly Gly Tyr Val Asp Val Val Lys Val Leu Leu Glu Ser Gly Ala 
145 150 155 160 

Ser He Glu Asp His Asn Glu Asn Gly His Thr Pro Leu Met Glu Ala 
165 170 175 

Gly Ser Ala Gly His Val Glu Val Ala Arg Leu Leu Leu Glu Asn Gly 
180 185 190 

Ala Gly He Asn Thr His Ser Asn Glu Phe Lys Glu Ser Ala Leu Thr 
195 200 205 
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Leu Ala Cys Tyr Lys Gly His Leu Glu Met Val Arg Phe Leu Leu GIu 
210 215 220 

Ala Gly Ala Asp Gin Glu His Lys Thr Asp Glu Met His Thr Ala Leu 
225 230 235 240 

Met Glu Ala Cys Met Asp Gly His Val Glu Val Ala Arg Leu Leu Leu 
245 250 255 

Asp Ser Gly Ala Gin Val Asn Met Pro Ala Asp Ser Phe Glu Ser Pro 
260 265 270 

Leu Thr Leu Ala Ala Cys Gly Gly His Val Glu Leu Ala Ala Leu Leu 
275 280 285 



<210> 103 

<211> 289 

<212> PRT 

<213> Homo sapiens 

<400> 103 

Glu lie Gin Lys Lys Gly Lys Thr Ser Ser Gly Thr Leu lie Ser Thr 
15 10 15 

Ser Ser Lys Ser Leu Met Ala Lys Ser Val Gin Ser Gin Gin Gin Gin 
20 25 30 

Gly Gin Leu Arg Arg Thr His Ser Glu Gly Asp Gly Ala Glu Arg Ala 
35 40 45 

Lys Ser Arg Ser Asn Ala He Asp Lys Ala Thr Glu Thr Thr Leu Glu 

50 55 60 

Thr Pro Leu Thr He Ala Cys Ala Asn Gly His Lys Asp He Val Glu 
65 70 75 80 

Leu Leu Leu Lys Glu Gly Ala Asn He Glu His Arg Asp Lys Lys Gly 
85 90 95 

Phe Ser Pro Leu He He Ala Ala Thr Ala Gly His Ser Ser Val Val 
100 105 110 

Glu Val Leu Leu Lys Asn His Ala Ala He Glu Ala Gin Ser Asp Arg 
115 120 125 

Thr Lys Asp Thr Ala Leu Ser Leu Ala Cys Ser Gly Gly Arg Lys Asp 
130 135 140 

Val Val Glu Leu Leu Leu Ala His Gly Ala Asn Lys Glu His Arg Asn 
I 45 150 155 160 

Val Ser Asp Tyr Thr Pro Leu Ser Leu Ala Ser Ser Gly Gly Tyr lie 
165 170 175 

Glu He Val Asn Met Leu Leu Thr Ala Gly Ser Glu He Asn Ser Arg 
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Thr Gly Ser Lys Leu Gly He Ser Pro Leu Met Leu Ala Ser Met Asn 
195 200 205 

Gly His Arg Glu Ala Thr Arg Val Leu Leu Glu Lys Gly Ser Asp He 
210 215 220 

Asn Ala Gin He Glu Thr Asn Arg Asn Thr Ala Leu Thr Leu Ala Ser 
225 230 235 240 

Phe Gin Gly Arg Thr Glu Val Val Lys Leu Leu Leu Ala Tyr Asn Ala 
245 250 255 

Asn Val Glu His Arg Ala Lys Thr Gly Leu Thr Pro Leu Met Glu Cys 
260 265 270 



Ala Ser Gly Gly Tyr Val Asp Val Gly Asn Leu Leu He Ala Ala 



275 



285 



Gly 



Ala 



<210> 104 
<211> 293 
<212> PRT 

<213> Homo sapiens 
<400> 104 

Glu Val Leu Arg Arg Leu Thr Ser Ser Val Ser Cys Ala Leu Asp Glu 
1 5 io 15 

Ala Ala Ala Ala Leu Thr Arg Met Arg Ala Glu Ser Thr Ala Asn Ala 

20 25 30 

Gly Gin Ser Asp Asn Arg Ser Leu Ala Glu Ala Cys Ser Glu Gly Asp 
35 40 45 

Val Asn Ala Val Arg Lys Leu Leu He Glu Gly Arg Ser Val Asn Glu 
50 55 60 

His Thr Glu Glu Gly Glu Ser Leu Leu Cys Leu Ala Cys Ser Ala Gly 
65 70 75 80 

Tyr Tyr Glu Leu Ala Gin Val Leu Leu Ala Met His Ala Asn Val Glu 
85 90 95 

Asp Arg Gly He Lys Gly Asp He Thr Pro Leu Met Ala Ala Ala Asn 
100 105 HO 

Gly Gly His Val Lys He Val Lys Leu Leu Leu Ala His Lys Ala Aso 
H5 120 125 

Val Asn Ala Gin Ser Ser Thr Gly Asn Thr Ala Leu Thr Tyr Ala Cys 
130 135 140 

Ala Gly Gly Tyr Val Asp Val Val Lys Val Leu Leu Glu Ser Gly Ala 
145 150 155 160 
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Ser He Glu Asp His Asn Glu Asn Gly His Thr Pro Leu Met GIu Ala 
165 170 175 

Gly Ser Ala Gly His Val Glu Val Ala Arg Leu Leu Leu Glu Asn Gly 
180 185 190 

Ala Gly He Asn Thr His Ser Asn Glu Phe Lys Glu Ser Ala Leu Thr 
195 200 205 

Leu Ala Cys Tyr Lys Gly His Leu Glu Met Val Arg Phe Leu Leu Glu 
210 215 220 

Ala Gly Ala Asp Gin Glu His Lys Thr Asp Glu Met His Thr Ala Leu 
225 230 235 240 

Met Glu Ala Cys Met Asp Gly His Val Glu Val Ala Arg Leu Leu Leu 
245 250 255 

Asp Ser Gly Ala Gin Val Asn Met Pro Ala Asp Ser Phe Glu Ser Pro 
26 0 265 270 

Leu Thr Leu Ala Ala Cys Gly Gly His Val Glu Leu Ala Ala Leu Leu 



<210> 105 
<211> 96 
<212> PRT 

<213> Homo sapiens 
<400> 105 

Thr Asn Glu Val Pro Glu Val Thr Val Phe Ser Lys Ser Pro Val Thr 
1 5 10 15 

Leu Gly Gin Pro Asn Thr Leu He Cys Leu Val Asp Asn He Phe Pro 
20 25 30 

Pro Val Val Asn He Thr Trp Leu Ser Asn Gly Gin Ser Val Thr Glu 
35 40 45 

Gly Val Ser Glu Thr Ser Phe Leu Ser Lys Ser Asp His Ser Phe Phe 
50 55 60 

Lys He Ser Tyr Leu Thr Phe Leu Pro Ser Ala Asp Glu He Tyr Asp 
65 70 75 80 

Cys Lys Val Glu His Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp 



<210> 106 
<211> 96 
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<212> PRT 

<213> Homo sapiens 
<400> 106 

Thr Thr Glu Val Pro Glu Val Thr Val Phe Ser Lys Ser Pro Val Thr 
1 5 10 15 

Leu Gly Gin Pro Asn Thr Leu He Cys Leu Val Asp Asn He Phe Pro 
20 25 30 

Pro Val Val Asn He Thr Trp Leu Ser Asn Gly His Ala Val Thr Glu 
35 40 45 

Gly Val Ser Glu Thr Ser Phe Leu Ser Lys Ser Asp His Ser Phe Phe 

50 55 60 

Lys He Ser Tyr Leu Thr Phe Leu Pro Ser Ala Asp Glu He Tyr Asp 
65 70 75 80 

Cys Lys Val Glu His Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp 



<210> 107 
<211> 83 
<212> PRT 

<213> Homo sapiens 
<400> 107 

Ala Asp His Val Ala Ser Cys Gly Val Asn Leu Tyr Gin Phe Tyr Gly 
1 5 10 15 

Pro Ser Gly Gin Tyr Thr His Glu Phe Asp Gly Asp Glu Gin Phe Tyr 
20 25 30 

Val Asp Leu Glu Arg Lys Glu Thr Ala Trp Arg Trp Pro Glu Phe Ser 

35 40 45 

Lys Phe Gly Gly Phe Asp Pro Gin Gly Ala Leu Arg Asn Met Ala Val 
50 55 60 

Ala Lys His Asn Leu Asn He Met He Lys Arg Tyr Asn Ser Thr Ala 
65 70 75 80 

Ala Thr Asn 



<210> 108 
<211> 83 
<212> PRT 

<213> Homo sapiens 
<400> 108 

Ala Asp His Val Ala Ser Cys Gly Val Asn Leu Tyr Gin Phe Tyr Gly 
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Pro Ser Gly Gin Phe Thr His Glu 
20 



Val Asp Leu Glu Lys Lys Glu Thr 
35 40 



Lys Phe Gly Gly Phe Asp Pro Gin 
50 55 

Ala Lys His Asn Leu Asn lie Met 
65 70 



Ala Thr Asn 



Phe Asp Gly Asp Glu Gin Phe Tyr 
25 30 

Ala Trp Arg Trp Pro Glu Phe Ser 
45 

Gly Ala Leu Arg Asn Met Ala Val 
60 

lie Lys Arg Tyr Asn Ser Thr Ala 

75 80 



<210> 109 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 109 

Val Cys Ala Leu Gly Leu Ser Val Gly Leu Met Gly He Val Val Gly 
1 5 10 15 

Thr Val Phe He He Gin Gly Leu Arg Ser Val Gly Ala Ser Arg His 

20 25 30 

Gin Gly Pro Leu 
35 



<210> 110 
<211> 36 
<212> PRT 
<213> Homo sapiens 

<400> 110 

Leu Cys Pro Leu Gly Leu Leu Trp Ala Ser Leu Glv He Val Val Gly 
1 5 10 15 

Thr Val Phe He He Gin Gly Leu Arg Ser Val Gly Ala Ser Arg His 

2° 25 30 

Gin Gly Pro Leu 



<210> 111 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<400> 111 

Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp Glu Pro Glu He Pro 



Ala Pro Met Ser Glu Leu Thr Glu Thr Val Val Cys Ala 
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<210> 112 

<211> 29 

<212> PRT 

<213> Homo sapiens 

<400> 112 

Trp His Ser Asp Leu Asn Asn Phe Thr Ser Thr Glu Pro Glu lie Pro 
1 5 10 15 

Ala Pro Met Ser Glu Leu Thr Glu Thr Val Val Cys Ala 



<210> 113 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<400> 113 

Thr Asn Glu Val Pro Glu Val Thr Val Phe Ser Lys Ser Pro Val Thr 

1 5 10 15 

Leu Gly Gin Pro Asn Thr Leu lie Cys Leu Val Asp Asn lie Phe Pro 
20 25 30 

Pro Val Val Asn He Thr Trp Leu Ser Asn Gly Gin Ser Val Thr Glu 
35 40 45 

Gly Val Ser Glu Thr Ser Phe Leu Ser Lys Ser Asp His Ser Phe Phe 

50 55 60 

Lys He Ser Tyr Leu Thr Phe Leu Pro Ser Ala Asp Glu He Tyr Asp 
65 70 75 80 

Cys Lys Val Glu His Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp 



<210> 114 
<211> 96 
<212> PRT 
<213> Homo sapiens 

<400> 114 

Thr Thr Glu Val Pro Glu Val Thr Val Phe Ser Lys Ser Pro Val Thr 

1 5 10 15 

Leu Gly Gin Pro Asn Thr Leu He Cys Leu Val Asp Asn He Phe Pro 
20 25 30 

Pro Val Val Asn He Thr Trp Leu Ser Asn Gly His Ala Val Thr Glu 
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Gly Val Ser Glu Thr Ser Phe Leu Ser Lys Ser Asd His Ser Phe Phe 

50 55 60 

Lys lie Ser Tyr Leu Thr Phe Leu Pro Ser Ala Asp Glu He Tyr Asp 

65 70 75 80 

Cys Lys Val Glu His Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp 



85 



90 



95 



<210> 115 
<211> 83 
<212> PRT 

<213> Homo sapiens 
<400> 115 

Ala Asp His Val Ala Ser Cys Gly Val Asn Leu Tyr Gin Phe Tyr Gly 
1 5 10 15 

Pro Ser Gly Gin Tyr Thr His Glu Phe Asd Gly Asp Glu Gin Phe Tyr 
20 25 30 

Val Asp Leu Glu Arg Lys Glu Thr Ala Trp Arg Trp Pro Glu Phe Ser 
35 40 45 

Lys Phe Gly Gly Phe Asp Pro Gin Gly Ala Leu Arg Asn Met Ala Val 
50 55 60 

Ala Lys His Asn Leu Asn He Met He Lys Arg Tyr Asn Ser Thr Ala 
65 70 75 80 

Ala Thr Asn 



<210> 116 
<211> 83 
<212> PRT 

<213> Homo sapiens 
<400> 116 

Ala Asp His Val Ala Ser Cys Gly Val Asn Leu Tyr Gin Phe Tyr Gly 
1 5 10 15 

Pro Ser Gly Gin Phe Thr His Glu Phe Asp Gly Asp Glu Gin Phe Tyr 
20 25 30 

Val Asp Leu Glu Lys Lys Glu Thr Ala Trp Arg Trp Pro Glu Phe Ser 
35 40 45 

Lys Phe Gly Gly Phe Asp Pro Gin Gly Ala Leu Arg Asn Met Ala Val 

50 55 60 

Ala Lys His Asn Leu Asn He Met He Lys Arg Tyr Asn Ser Thr Ala 
65 70 75 80 
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Ala Thr Asn 



<210> 117 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 117 

Val Cys Ala Leu Gly Leu Ser Val Gly Leu Met Gly He Val Val Gly 
1 5 io " 15 

Thr Val Phe He He Gin Gly Leu Arg Ser Val Gly Ala Ser Arg His 
20 25 30 

Gin Gly Pro Leu 

35 



<210> 118 

<211> 36 

<212> PRT 

<213> Homo sapiens 

<400> 118 

Leu Cys Pro Leu Gly Leu Leu Trp Ala Ser Leu Gly He Val Val Gly 
15 10 15 

Thr Val Phe He He Gin Gly Leu Arg Ser Val Gly Ala Ser Arg His 
20 25 30 

Gin Gly Pro Leu 

35 



<210> 119 
<211> 29 
<212> PRT 

<213> Homo sapiens 
<400> 119 

Trp Gly Leu Asp Gin Pro Leu Leu Lys His Trp Glu Pro Glu He Pro 
1 5 io 15 

Ala Pro Met Ser Glu Leu Thr Glu Thr Val Val Cys Ala 
20 25 

<210> 120 
<211> 29 
<212> PRT 
<213> Homo sapiens 

<400> 120 

Trp His Ser Asp Leu Asn Asn Phe Thr Ser Thr Glu Pro Glu He Pro 
1 5 10 15 

Ala Pro Met Ser Glu Leu Thr Glu Thr Val Val Cys Ala 



WO 00/58495 



PCT/US00/07661 



<210> 121 
<211> 81 
<212> PRT 
<213> Homo sapiens 

<400> 121 

Cys Ala Lys Cys Cys Val Arg Val His Ala Ser Cys Tyr Gly lie Pro 
1 5 10 15 

Ser His Glu lie Cys Asp Gly Trp Leu Cys Ala Arg Cys Lys Arg Asn 
20 25 30 

Ala Trp Thr Ala Glu Cys Cys Leu Cys Asn Leu Arg Gly Gly Ala Leu 
35 40 45 

Lys Gin Thr Lys Asn Asn Lys Trp Ala His Val Met Cys Ala Val Ala 
50 55 60 

Val Pro Glu Val Arg Phe Thr Asn Val Pro Glu Arg Thr Gin lie Asp 



<210> 122 
<211> 81 
<212> PRT 

<213> Homo sapiens 
<400> 122 

Cys Gly Lys Cys Cys Leu Gin Val His Ala Ser Cys Tyr Gly He Arg 
15 10 15 

Pro Glu Leu Val Asn Glu Gly Trp Thr Cys Ser Arg Cys Ala Ala His 
20 25 30 

Ala Trp Thr Ala Glu Cys Cys Leu Cys Asn Leu Arg Gly Gly Ala Leu 
35 40 45 

Gin Met Thr Thr Asp Arg Arg Trp He His Val He Cys Ala He Ala 
50 55 60 

Val Pro Glu Ala Arg Phe Leu Asn Val He Glu Arg His Pro Val Asp 



<210> 123 
<211> 127 
<212> PRT 
<213> Homo £ 

<400> 123 
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Gin Giu Tyr Asn Ala Thr Val Ala Arg Met Lys Pro His Cvs Ala lie 
1 5 10 15 

Cys Thr Leu Leu Met Pro Tyr His Lys Pro Asp Ser Ser Asn Glu Glu 
20 25 30 

Asn Asp Ala Arg Trp Glu Thr Lys Leu Asp Glu Val Val Thr Ser Glu 
35 40 45 

Gly Lys Thr Lys Pro Leu He Pro Glu Met Cys Phe He Tyr Ser Glu 
50 55 60 

Glu Asn He Glu Tyr Ser Pro Pro Asn Ala Phe Leu Glu Glu Asp Gly 
65 70 75 80 

Thr Ser Leu Leu He Ser Cys Ala Lys Cys Cys Val Arg Val His Ala 
85 go 95 

Ser Cys Tyr Gly He Pro Ser His Glu He Cys Asp Gly Trp Leu Cys 
100 105 HO 

Ala Arg Cys Lys Arg Asn Ala Trp Thr Ala Glu Cys Cys Leu Cys 
115 120 125 

<210> 124 
<211> 132 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (7) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (65) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 124 

Glu Glu Val Gin Arg Ser Xaa Ala Arg Thr Glu Pro Tyr Cys Ala He 
15 10 15 

Cys Thr Leu Phe Tyr Pro Tyr Cys Gin Ala Leu Gin Thr Glu Lys Glu 
20 25 30 

Ala Pro He Ala Ser Leu Gly Glu Gly Cys Pro Ala Thr Leu Pro Ser 
35 40 45 

Lys Ser Arg Gin Lys Thr Arg Pro Leu He Pro Glu Met Cys Phe Thr 
50 55 60 

Xaa Gly Gly Glu Asn Thr Glu Pro Leu Pro Ala Asn Ser Tyr He Gly 

65 70 75 " 80 

Asp Asp Gly Thr Ser Pro Leu He Pro Ala Ala Ser Ala Ala Cys Arg 
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Ser Met Pro Val Ala Met Ala Ser Val Pro Ser Trp Ser Met Lys Ala 
100 105 110 

Gly Arg Val Pro Gly Ala Arg Pro Thr Pro Gly Leu Arg Ser Ala Ala 
115 120 125 



<210> 125 
<211> 81 
<212> PRT 

<213> Homo sapiens 
<400> 125 

Cys Ala Lys Cys Cys Val Arg Val His Ala Ser Cys Tyr Gly He Pro 
1 5 10 15 

Ser His Glu He Cys Asp Gly Tro Leu Cys Ala Arg Cys Lys Arg Asn 
20 25 30 

Ala Trp Thr Ala Glu Cys Cys Leu Cys Asn Leu Arg Gly Gly Ala Leu 
35 40 45 

Lys Gin Thr Lys Asn Asn Lys Trp Ala His Val Met Cys Ala Val Ala 

50 55 60 

Val Pro Glu Val Arg Phe Thr Asn Val Pro Glu Arg Thr Gin He Asp 



<210> 126 
<211> 81 
<212> PRT 

<213> Homo sapiens 
<400> 126 

Cys Gly Lys Cys Cys Leu Gin Val His Ala Ser Cys Tyr Gly He Arg 
1 5 10 15 

Pro Glu Leu Val Asn Glu Gly Trp Thr Cys Ser Arg Cys Ala Ala His 
20 25 30 

Ala Trp Thr Ala Glu Cys Cys Leu Cys Asn Leu Arg Gly Gly Ala Leu 
35 40 45 

Gin Met Thr Thr Asp Arg Arg Trp He His Val He Cys Ala He Ala 
50 55 60 

Val Pro Glu Ala Arg Phe Leu Asn Val He Glu Arg His Pro Val Asp 
65 70 75 80 

He 
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<210> 127 
<211> 127 
<212> PRT 
<213> Homo sapiens 

<400> 127 

Gin Glu Tyr Asn Ala Thr Val Ala Arg Met Lys Pro His Cys Ala He 
15 10 15 

Cys Thr Leu Leu Met Pro Tyr His Lys Pro Asp Ser Ser Asn Glu Glu 
20 25 30 

Asn Asp Ala Arg Trp Glu Thr Lys Leu Asp Glu Val Val Thr Ser Glu 
35 40 45 

Gly Lys Thr Lys Pro Leu He Pro Glu Met Cys Phe He Tyr Ser Glu 
50 55 S0 

Glu Asn He Glu Tyr Ser Pro Pro Asn Ala Phe Leu Glu Glu Asp Gly 

65 70 75 80 

Thr Ser Leu Leu He Ser Cys Ala Lys Cys Cys Val Arg Val His Ala 
85 go 95 

Ser Cys Tyr Gly He Pro Ser His Glu He Cys Asp Gly Trp Leu Cys 
100 105 no 

Ala Arg Cys Lys Arg Asn Ala Trp Thr Ala Glu Cys Cys Leu Cys 
115 120 125 

<210> 128 
<211> 132 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (7) 

<223> xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (65) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 128 

Glu Glu Val Gin Arg Ser Xaa Ala Arg Thr Glu Pro Tyr Cys Ala He 
15 10 15 

Cys Thr Leu Phe Tyr Pro Tyr Cys Gin Ala Leu Gin Thr Glu Lys Glu 
20 25 30 

Ala Pro He Ala Ser Leu Gly Glu Gly Cys Pro Ala Thr Leu Pro Ser 
35 40 45 

Lys Ser Arg Gin Lys Thr Arg Pro Leu He Pro Glu Met Cys Phe Thr 
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Xaa Gly Gly Glu Asn Thr Glu Pro Leu Pro Ala Asn Ser Tyr He Gly 
65 7 ° 75 " 80 

Asp Asp Gly Thr Ser Pro Leu He Pro Ala Ala Ser Ala Ala Cys Arg 
85 go 95 

Ser Met Pro Val Ala Met Ala Ser Val Pro Ser Trp Ser Met Lys Ala 
10 ° 105 no 

Gly Arg Val Pro Gly Ala Arg Pro Thr Pro Gly Leu Arg Ser Ala Ala 
115 120 125 

Cys Ala Thr Cys 
130 

<210> 129 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<400> 129 

Lys Gin Lys Leu He Gin Lys Tyr Lys Glu Ala Met Ser Asn Lys Ala 
1 5 io 15 

Cys Lys Tyr Phe Asp Glu Gly Arg Gly Ser Cys Pro Phe Gly Glu Asn 
2° 25 30 

Cys Phe Tyr Lys His Met Tyr Pro Asp Gly Arg Arg Glu Glu Pro Gin 
35 40 45 

Arg Gin Gin Val Gly Thr Ser Ser Arg Asn Pro Gly Gin Gin Arg Asn 
5 ° 55 60 

His Phe Trp Glu Phe Phe Glu Glu Gly Ala Asn Ser Asn Pro Phe Asp 
65 7 ° 75 80 

Asp Glu Glu Glu Ala Val Thr Phe 
85 

<210> 130 
<211> 89 
<212> PRT 

<213> Homo sapiens 
<400> 130 

Glu Gin Lys Leu He Leu Lys Tyr Lys Glu Ala Met Ser Asn Lys Ala 
1 5 10 15 

Cys Arg Tyr Phe Asp Glu Gly Arg Gly Ser Cys Pro Phe Gly Gly Asn 
20 25 30 

Cys Phe Tyr Lys His Ala Tyr Pro Asp Gly Arg Arg Glu Glu Pro Gin 
35 40 45 

Arg Gin Lys Val Gly Thr Ser Ser Arg Tyr Arg Ala Gin Arg Arg Asn 
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His Phe Trp Glu Leu He Glu Glu Arg Glu Asn Ser Asn Pro Phe Asp 

65 70 75 80 

Asn Asp Glu Glu Glu Val Val Thr Phe 
85 



<210> 131 
<211> 88 
<212> PRT 

<213> Homo sapiens 
<400> 131 

Lys Gin Lys Leu He Gin Lys Tyr Lys Glu Ala Met Ser Asn Lys Ala 
1 5 10 15 

Cys Lys Tyr Phe Asp Glu Gly Arg Gly Ser Cys Pro Phe Gly Glu Asn 
20 25 30 

Cys Phe Tyr Lys His Met Tyr Pro Asp Gly Arg Arg Glu Glu Pro Gin 
35 40 45 

Arg Gin Gin Val Gly Thr Ser Ser Arg Asn Pro Gly Gin Gin Arg Asn 
50 55 60 

His Phe Trp Glu Phe Phe Glu Glu Gly Ala Asn Ser Asn Pro Phe Asp 
65 7 ° 75 80 

Asp Glu Glu Glu Ala Val Thr Phe 
85 



<210> 132 
<211> 89 
<212> PRT 

<213> Homo sapiens 
<400> 132 

Glu Gin Lys Leu He Leu Lys Tyr Lys Glu Ala Met Ser Asn Lys Ala 
1 5 10 15 

Cys Arg Tyr Phe Asp Glu Gly Arg Gly Ser Cys Pro Phe Gly Gly Asn 
20 25 30 

Cys Phe Tyr Lys His Ala Tyr Pro Asp Gly Arg Arg Glu Glu Pro Gin 
35 40 45 

Arg Gin Lys Val Gly Thr Ser Ser Arg Tyr Arg Ala Gin Arg Arg Asn 
50 55 60 

His Phe Trp Glu Leu He Glu Glu Arg Glu Asn Ser Asn Pro Phe Asp 
65 70 75 80 

Asn Asp Glu Glu Glu Val Val Thr Phe 
85 



:210> 133 
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<211> 47 
<212> PRT 
<213> Homo sapiens 



<400> 133 

Arg Leu Glu Cys Asn Gly Ala He 
1 5 

Pro Gly Ser Ser Asp Ser Pro Ala 
20 

Thr Gly Met Cys Thr His Ala Arg 
35 40 



Ser Ala His Arg Asn Leu Arg Leu 
10 15 

Ser Ala Ser Pro Val Ala Gly He 
25 30 

Leu He Leu Tyr Phe Phe Leu 
45 



<210> 134 
<211> 47 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 134 

Arg Leu Glu Cys Ser Gly Thr He Thr Ala His Cys Ser Leu Asn Leu 
1 5 10 15 

Thr Gly Ser He Asn Pro Pro He Pro Ala Ser Leu He Ala Gly Ala 
20 25 30 

Thr Gly Met His His His Ser Gin Leu He He Xaa Phe Phe Val 
35 40 45 



<210> 135 
<211> 84 
<212> PRT 

<213> Homo sapiens 



<400> 135 

Val Thr Gin Ala Gly Val Gin Trp Arg Asn Leu Gly Ser Leu Gin Pro 
1 5 10 15 

Leu Pro Pro Gly Phe Lys Leu Phe Ser Cys Pro Ser Leu Leu Ser Ser 
20 25 30 

Trp Asp Tyr Arg Arg Pro Pro Arg Leu Ala Asn Phe Phe Val Phe Leu 
35 40 45 

Val Glu Met Gly Phe Thr Met Phe Ala Arg Leu He Leu He Ser Gly 
50 55 60 

Pro Cys Asp Leu Pro Ala Ser Ala Ser Gin Ser Ala Gly He Thr Gly 
65 ™ 75 80 

Val Ser His His 
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<210> 136 
<211> 86 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals stop translation 
<400> 136 

Val Ala Gin Thr Arg Val Gin Trp His Asp His Ser Ser Leu Xaa Pro 
15 10 15 

Gin Pro His Gly Leu Asn Gin Ser Ser His Pro Ser Phe Leu Asn Ser 
20 25 30 

Gly Gly Tyr Arg His Ala Pro Pro Leu Pro Ala Asp Tyr Leu Val Phe 
35 40 45 

Cys Arg Asp Lys Val Ser His Cys Val Ala Gin Ala Gly Leu Lys Leu 
50 55 60 

Leu Asp Xaa Cys Asn Pro Pro Ser Ser Pro Ser Pro Ser Val Arg lie 
65 70 75 80 

Thr Gly Met Ser His His 
85 



<210> 137 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<400> 137 

Arg Leu Glu Cys Asn Gly Ala He 
1 5 

Pro Gly Ser Ser Asp Ser Pro Ala 
20 

Thr Gly Met Cys Thr His Ala Arg 
35 40 



Ser Ala His Arg Asn Leu Arg Leu 
10 15 

Ser Ala Ser Pro Val Ala Gly He 
25 30 

Leu He Leu Tyr Phe Phe Leu 
45 



<210> 138 
<211> 47 
<212> PRT 
<213> Homo sapiens 



<220> 
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<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<400> 138 

Arg Leu Glu Cys Ser Gly Thr He Thr Ala His Cys Ser Leu Asn Leu 
1 5 10 15 

Thr Gly Ser He Asn Pro Pro He Pro Ala Ser Leu lie Ala Gly Ala 
20 25 30 

Thr Gly Met His His His Ser Gin Leu He He Xaa Phe Phe Val 
35 40 45 



<210> 139 
<211> 84 
<212> PRT 

<213> Homo sapiens 
<400> 139 

Val Thr Gin Ala Gly Val Gin Trp Arg Asn Leu Gly Ser Leu Gin Pro 

15 10 15 

Leu Pro Pro Gly Phe Lys Leu Phe Ser Cys Pro Ser Leu Leu Ser Ser 

20 25 30 

Trp Asp Tyr Arg Arg Pro Pro Arg Leu Ala Asn Phe Phe Val Phe Leu 
35 40 45 

Val Glu Met Gly Phe Thr Met Phe Ala Arg Leu He Leu He Ser Glv 
50 55 60 

Pro Cys Asp Leu Pro Ala Ser Ala Ser Gin Ser Ala Gly He Thr Gly 
65 70 75 80 

Val Ser His His 



<210> 140 
<211> 86 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (15) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (67) 

<223> Xaa equals stop translation 
<400> 140 

Val Ala Gin Thr Arg Val Gin Trp His Asp His Ser Ser Leu Xaa Pro 
1 5 10 15 



WO 00/58495 



PCT/US00/07661 



66 



Gin Pro His Gly Leu Asn Gin Ser 
20 



Gly Gly Tyr Arg His Ala Pro Pro 
35 40 

Cys Arg Asp Lys Val Ser His Cys 
50 55 



Leu Asp Xaa Cys Asn Pro Pro Ser 
65 70 



Ser His Pro Ser Phe Leu Asn Ser 
25 30 

Leu Pro Ala Asp Tyr Leu Val Phe 
45 

Val Ala Gin Ala Gly Leu Lys Leu 
60 

Ser Pro Ser Pro Ser Val Arg lie 
75 80 



Thr Gly Met Ser His His 
85 



<210> 141 
<211> 74 
<212> PRT 

<213> Homo sapiens 
<400> 141 

Trp Asn Gin Ala Gly Arg Cys Gly Ser Arg Leu His Phe Gly Arg Pro 

15 10 15 

Arg Arg Ala Asp Tyr Leu Arg lie Gly Val Pro Asp Gin Arg Gly Gin 
20 25 30 

Arg Gly Glu Ser Pro Ser Leu Leu Lys Asn Thr Lys lie Ser Trp Ala 
35 40 45 

Trp Trp Val Pro Val lie Pro Ala He Arg Glu Gly Glu Ala Gly Glu 
50 55 60 

Ser Leu Glu Pro Gly Arg Gin Arg Leu Gin 
65 70 



<210> 142 
<211> 77 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (12) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals stop translation 
<400> 142 
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Phe Asp Glu Leu Gly Tyr Asp Gly Ser Arg Leu Xaa Ser Gin Tyr Phe 
15 10 15 

Gly Arg Pro Arg Arg Ala Asp His Leu Arg Ser Gly Val Arg Asp Gin 
20 25 30 

Pro Gly Gin Arg Gly Glu Val Arg Leu Tyr Xaa Lys Tyr Lys Asn Ser 
35 40 ~ 45 

Trp Val Trp Trp His Ala Pro Val He Ala Ala Thr Gin Glu Ala Glu 

50 55 60 

Ala Gin Glu Ser Leu Glu Pro Gly Arg Gin Arg Xaa Gin 
65 70 75 



<210> 143 

<211> 74 

<212> PRT 

<213> Homo sapiens 

<400> 143 

Trp Asn Gin Ala Gly Arg Cys Gly Ser Arg Leu His Phe Gly Arg Pro 

15 10 15 

Arg Arg Ala Asp Tyr Leu Arg He Gly Val Pro Asp Gin Arg Gly Gin 
20 25 30 

Arg Gly Glu Ser Pro Ser Leu Leu Lys Asn Thr Lys He Ser Trp Ala 
35 40 45 

Trp Trp Val Pro Val He Pro Ala He Arg Glu Gly Glu Ala Gly Glu 

50 55 60 

Ser Leu Glu Pro Gly Arg Gin Arg Leu Gin 

65 70 



<210> 144 
<211> 77 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (12) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (76) 

<223> Xaa equals stop translation 



<400> 144 
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Phe Asp Glu Leu Gly Tyr Asp Gly Ser Arg Leu Xaa Ser Gin Tyr Phe 
1 5 10 15 

Gly Arg Pro Arg Arg Ala Asp His Leu Arg Ser Gly Val Arg Asp Gin 

20 25 30 

Pro Gly Gin Arg Gly Glu Val Arg Leu Tyr Xaa Lys Tyr Lys Asn Ser 
35 40 45 

Trp Val Trp Trp His Ala Pro Val He Ala Ala Thr Gin Glu Ala Glu 

50 55 60 

Ala Gin Glu Ser Leu Glu Pro Gly Arg Gin Arg Xaa Gin 
65 70 75 



<210> 145 
<211> 55 
<212> PRT 

<213> Homo sapiens 
<400> 145 

Leu Cys Thr Leu Cys Leu Glu Glu Arg Arg His Pro Thr Ala Thr Pro 
1 5 io 15 

Cys Gly His Leu Phe Cys Trp Glu Cys He Thr Ala Trp Cys Ser Ser 
20 25 30 

Lys Ala Glu Cys Pro Leu Cys Arg Glu Lys Phe Pro Pro Gin Lys Leu 

35 40 45 

He Tyr Leu Arg His Tyr Arg 
50 55 



<210> 146 

<211> 55 

<212> PRT 

<213> Homo sapiens 

<400> 146 

Leu Cys Thr Leu Cys Leu Glu Glu Arg Arg His Pro Thr Ala Thr Pro 
1 5 10 15 

Cys Gly His Leu Phe Cys Trp Glu Cys He Thr Ala Trp Cys Ser Ser 
20 25 30 

Lys Ala Glu Cys Pro Leu Cys Arg Glu Lys Phe Pro Pro Gin Lys Leu 
35 40 45 

He Tyr Leu Arg His Tyr Arg 
50 55 



<210> 147 
<211> 55 
<212> PRT 
<213> Homo sapiens 
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<400> 147 

Leu Cys Thr Leu Cys Leu Glu Glu Arg Arg His Pro Thr Ala Thr Pro 
15 10 15 

Cys Gly His Leu Phe Cys Trp Glu Cys lie Thr Ala Trp Cys Ser Ser 
20 25 30 

Lys Ala Glu Cys Pro Leu Cys Arg Glu Lys Phe Pro Pro Gin Lys Leu 
35 40 45 

lie Tyr Leu Arg His Tyr Arg 
50 55 



<210> 148 
<211> 55 
<212> PRT 

<213> Homo sapiens 
<400> 148 

Leu Cys Thr Leu Cys Leu Glu Glu Arg Arg His Pro Thr Ala Thr Pro 

15 10 15 

Cys Gly His Leu Phe Cys Trp Glu Cys He Thr Ala Trp Cys Ser Ser 

20 25 30 

Lys Ala Glu Cys Pro Leu Cys Arg Glu Lys Phe Pro Pro Gin Lys Leu 
35 40 45 

He Tyr Leu Arg His Tyr Arg 
50 55 



<210> 149 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<400> 149 

He Lys Glu Leu Tyr Lys Leu Leu Glu Val Trp He Glu Phe Gly Arg 
15 10 15 

He Lys Leu Pro Gin Gly Tyr His Pro Asn His Val Glu Glu Glu Trp 

20 25 30 

Gly Lys Leu lie Val Glu Met Leu Glu Arg Glu Lys Ser Leu Arg Pro 
35 40 " 45 

Ala Val Glu Arg Leu Glu Leu Leu Leu Gin He 
50 55 



<210> 150 

<211> 57 

<212> PRT 

<213> Homo sapiens 

<400> 150 

Leu Lys Glu Tyr Leu Phe Gin Val Trp He Glu Phe Gly Arg He Lys 
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1 5 10 15 

Leu Pro Gin Gly Tyr His Pro Asn Asp Val Glu Glu Glu Trp Gly Lys 
20 25 30 

Leu lie lie Glu Met Leu Glu Arg Glu Lys Ser Leu Arg Pro Ala Val 
35 40 45 

Glu Arg Trp Val Gin He Leu Arg Val 
50 55 



<210> 151 
<211> 59 
<212> PRT 

<213> Homo sapiens 
<400> 151 

He Lys Glu Leu Tyr Lys Leu Leu Glu Val Trp He Glu Phe Gly Arg 

15 10 15 

He Lys Leu Pro Gin Gly Tyr His Pro Asn His Val Glu Glu Glu Trp 

20 25 30 

Gly Lys Leu He Val Glu Met Leu Glu Arg Glu Lys Ser Leu Arg Pro 
35 40 45 

Ala Val Glu Arg Leu Glu Leu Leu Leu Gin He 

50 55 



<210> 152 
<211> 57 
<212> PRT 

<213> Homo sapiens 
<400> 152 

Leu Lys Glu Tyr Leu Phe Gin Val Trp He 
15 10 

Leu Pro Gin Gly Tyr His Pro Asn Asp Val 
20 25 

Leu He He Glu Met Leu Glu Arg Glu Lys 
35 40 

Glu Arg Trp Val Gin He Leu Arg Val 
50 55 



<210> 153 
<211> 66 
<212> PRT 
<213> Homo sapiens 

<400> 153 

Val Thr Gin Ala Gly Val Gin Trp Pro Asn Leu Gly Ser Leu Gin Pro 
1 5 10 15 



Glu Phe Gly Arg He Lys 
15 

Glu Glu Glu Trp Gly Lys 

30 

Ser Leu Arg Pro Ala Val 
45 
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Leu Pro Pro Gly Leu Lys Arg Phe 
20 



Trp Asp Tyr Gly His Leu Pro Pro 
35 40 

He Arg Gly Gly Val Ser Pro Tyr 
50 55 

Asp Leu 
65 



Ser Cys Leu Ser Leu Pro Ser Ser 
25 30 

His Pro Ala Asn Phe Cys He Phe 
45 

Leu Ser Gly Trp Ser Gin Thr Pro 

60 



<210> 154 
<211> 66 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (50) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (57) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (63) 

<223> Xaa equals stop translation 
<400> 154 

Val Ala Gin Ala Gly Val Gin Trp Arg Asn Leu Gly Ser Val Gin Pro 
15 10 15 

Leu Pro Pro Arg Leu Lys Arg Phe Ser Cys Leu Ser Leu Pro Ser Ser 
20 25 30 

Trp Asp Tyr Arg His Val Xaa Pro Cys Gin Ala Asn Phe Leu Tyr Phe 
35 40 45 

Xaa Xaa Arg Glu Val Ser Pro Cys Xaa Pro Gly Trp Ser Arg Xaa Ser 
50 55 60 



Asp Leu 
65 
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<210> 155 
<211> 70 
<212> PRT 

<213> Homo sapiens 
<400> 155 

Ser Leu Leu Leu Pro Arg Leu Glu Cys Asn Gly Ala lie Ser Ala His 

15 10 15 

Arg Asn Leu Arg Leu Pro Gly Ser Ser Asp Ser Pro Ala Ser Ala Ser 
20 25 30 

Pro Val Ala Gly lie Thr Gly Met Cys Thr His Ala Arg Leu lie Leu 
35 40 45 

Tyr Phe Phe Leu Val Glu Met Glu Phe Leu His Val Gly Gin Ala Gly 
50 55 60 

Leu Glu Leu Pro Thr Ser 
65 70 



<210> 156 
<211> 69 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals stop translation 
<400> 156 

Ser Pro Leu Leu Pro Arg Leu Glu Cys Asn Gly Val lie Ser Ala Gin 

15 10 15 

Cys Asn Leu Cys Leu Pro Gly Xaa Ser Asp Ser Pro Ala Ser Ala Ser 
20 25 30 

Gin Val Ala Gly Thr Thr Gly Thr Cys Asp His Ala Arg Leu lie Phe 
35 40 45 

Tyr He Phe Ser Arg Glu Arg Phe His His Val Ser Gin Asp Gly Leu 

50 55 60 

Asp Asp Leu Thr Ser 
65 



<400> 157 

Val Thr Gin Ala Gly Val Gin Trp Pro Asn Leu Gly Ser Leu Gin Pro 
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Leu Pro Pro Gly Leu Lys Arg Phe 
20 

Trp Asp Tyr Gly His Leu Pro Pro 

35 40 

lie Arg Gly Gly Val Ser Pro Tyr 
50 55 

Asp Leu 
65 



Ser Cys Leu Ser Leu Pro Ser Ser 
25 30 

His Pro Ala Asn Phe Cys lie Phe 
45 

Leu Ser Gly Trp Ser Gin Thr Pro 
60 



<210> 158 

<211> 66 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (39) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (49) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (50) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (57) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (63) 

<223> Xaa equals stop translation 
<400> 158 

Val Ala Gin Ala Gly Val Gin Trp Arg Asn Leu Gly Ser Val Gin Pro 
1 5 10 15 

Leu Pro Pro Arg Leu Lys Arg Phe Ser Cys Leu Ser Leu Pro Ser Ser 
20 25 30 

Trp Asp Tyr Arg His Val Xaa Pro Cys Gin Ala Asn Phe Leu Tyr Phe 
35 40 45 

Xaa Xaa Arg Glu Val Ser Pro Cys Xaa Pro Gly Trp Ser Arg Xaa Ser 
50 55 60 



Asp Leu 
65 
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<210> 159 
<211> 70 
<212> PRT 

<213> Homo sapiens 
<400> 159 

Ser Leu Leu Leu Pro Arg Leu Glu Cys Asn Gly Ala lie Ser Ala His 
15 10 15 

Arg Asn Leu Arg Leu Pro Gly Ser Ser Asp Ser Pro Ala Ser Ala Ser 
20 25 30 

Pro Val Ala Gly lie Thr Gly Met Cys Thr His Ala Arg Leu lie Leu 

35 40 45 

Tyr Phe Phe Leu Val Glu Met Glu Phe Leu His Val Gly Gin Ala Gly 
50 55 60 

Leu Glu Leu Pro Thr Ser 
65 70 



<210> 160 
<211> 69 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (24) 

<223> Xaa equals stop translation 
<400> 160 

Ser Pro Leu Leu Pro Arg Leu Glu Cys Asn Gly Val lie Ser Ala Gin 

15 10 15 

Cys Asn Leu Cys Leu Pro Gly Xaa Ser Asp Ser Pro Ala Ser Ala Ser 
20 25 30 

Gin Val Ala Gly Thr Thr Gly Thr Cys Asp His Ala Arg Leu He Phe 
35 40 45 

Tyr He Phe Ser Arg Glu Arg Phe His His Val Ser Gin Asp Gly Leu 



Asp Asp Leu Thr Ser 

65 



<210> 161 
<211> 39 
<212> PRT 

<213> Homo sapiens 
<400> 161 

Glu Ser Cys Ser Val Thr Leu Ala Gly Val Gin Trp Arg Asp Leu Gly 
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Leu Leu Gin Pro Leu Pro Pro Lys Phe Lys Arg Phe Ser Cys Leu Ser 
20 25 30 

Phe Pro Ser Ser Trp Asp Tyr 
35 



<210> 162 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 162 

Glu Ser Cys Ser Val Ala Arg Ala Gly Val Gin Trp His Asp Leu Gly 

15 10 15 

Ser Leu Gin Pro Pro Pro Pro Arg Phe Lys Xaa Phe Ser Cys Leu Gly 

20 25 30 

Leu Gin Ser Ser Trp Asp Tyr 

35 



<210> 163 

<211> 39 

<212> PRT 

<213> Homo sapiens 

<400> 163 

Glu Ser Cys Ser Val Thr Leu Ala Gly Val Gin Trp Arg Asp Leu Gly 
15 10 15 

Leu Leu Gin Pro Leu Pro Pro Lys Phe Lys Arg Phe Ser Cvs Leu Ser 
20 25 30 

Phe Pro Ser Ser Trp Asp Tyr 

35 



<210> 164 
<211> 39 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (27) 

<223> Xaa equals stop translation 
<400> 164 

Glu Ser Cys Ser Val Ala Arg Ala Gly Val Gin Trp His Asp Leu Gly 
15 10 15 

Ser Leu Gin Pro Pro Pro Pro Arg Phe Lys Xaa Phe Ser Cys Leu Gly 
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20 25 30 

Leu Gin Ser Ser Trp Asp Tyr 
3 5 



<210> 165 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<400> 165 

His Phe Leu Phe Ser Phe Leu Phe Phe Phe Phe Glu Thr Gin Ser His 
15 10 15 

Ser Val Thr Arg Leu Glu Cys Ser Gly Thr He Ser Ala His Cys Asn 
20 25 30 

Leu Cys Leu Pro Gly" Ser Ser Asn Ser Pro Ala Ser Ala Ser Arg Val 
35 40 45 

Ala Gly Thr Ala Gly Thr Cys Arg Arg Ala Gin Leu He Phe Val Phe 

50 55 60 

Leu Ala Glu Met Gly Phe His His Val Gly Arg Asp Gly Leu Asp Leu 
65 70 75 80 

Asn Leu Val He His Pro Pro 
85 



<210> 166 
<211> 76 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (47) 

<223> Xaa equals stop translation 
<400> 166 

Tyr Phe His Val Ser Phe Phe Phe Phe Phe Gly Glu Pro Arg Leu Ala 
15 10 15 

Leu Leu Pro Arg Leu Glu Cys Ser Gly Val He Phe Ala His Cys Asn 
20 25 30 

Leu Arg Leu Val Gly Ser Arg Glu Ser Pro He Xaa Ala Ser Xaa Val 
35 40 45 

Ala Gly He Thr Val Ala Cys Gin Glu Met Gly Phe Arg His Val Asp 
50 55 60 
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Gin Ala Gly Leu Glu His Leu Ala Ser Asn Asp Pro 



<210> 167 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<400> 167 

His Phe Leu Phe Ser Phe Leu Phe Phe Phe Phe Glu Thr Gin Ser His 



Ser Val Thr Arg Leu Glu Cys Ser Gly Thr He Ser Ala His Cys Asn 
20 25 30 

Leu Cys Leu Pro Gly Ser Ser Asn Ser Pro Ala Ser Ala Ser Arg Val 
35 40 45 

Ala Gly Thr Ala Gly Thr Cys Arg Arg Ala Gin Leu He Phe Val Phe 

50 55 60 

Leu Ala Glu Met Gly Phe His His Val Gly Arg Asp Gly Leu Asp Leu 
65 70 75 80 

Asn Leu Val He His Pro Pro 

85 

<210> 168 
<211> 76 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (44) 

<223> Xaa equals stop translation 
<220> 

<221> SITE 
<222> (47) 

<223> Xaa equals stop translation 
<400> 168 

Tyr Phe His Val Ser Phe Phe Phe Phe Phe Gly Glu Pro Arg Leu Ala 
1 5 10 15 

Leu Leu Pro Arg Leu Glu Cys Ser Gly Val He Phe Ala His Cys Asn 
20 25 30 

Leu Arg Leu Val Gly Ser Arg Glu Ser Pro He Xaa Ala Ser Xaa Val 
35 40 45 

Ala Gly He Thr Val Ala Cys Gin Glu Met Gly Phe Arg His Val Asp 
50 55 60 

Gin Ala Gly Leu Glu His Leu Ala Ser Asn Asp Pro 
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<210> 169 
<211> 118 
<212> PRT 

<213> Homo sapiens 
<400> 169 

Leu Pro Arg He Pro Asp Cys Lys Val Pro Val Ala Arg Pro Ala Tyr 
1 5 10 15 

Lys Val Arg Asp Gin Trp Ser Asp Glu Ala Ala Arg Phe Gly Gin Asn 
20 25 30 

Asp Tyr He Asp Leu Leu Gly Asp Gly Ser Val His Pro Ala Gin Leu 
35 40 45 

Gin Tyr His Thr Pro Thr Trp Leu Arg Gly Phe Pro Gly Gin His Lys 
50 • 55 60 

Ala Asn Glu Leu He Lys Leu He His Tyr Arg Asn Leu Tyr Asp Ala 
65 70 75 30 

Lys Leu Lys Gin Asn Ser Pro Lys Arg Trp His Glu Leu Arg Lys Arg 
85 90 95 

He Lys Tyr Leu Met Met Gin His Asn Tyr Asn Lys Gin Asp Glu He 
100 105 110 

Gly Arg Glu Arg Asn Leu 
115 



<210> 170 
<211> 106 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (102) 

<223> Xaa equals stop translation 
<400> 170 

Val Pro Arg Leu He Gly He Arg Leu Thr Leu Pro Pro Pro Lys Val 
15 10 15 

Val Asp Arg Trp Asn Glu Lys Arg Ala Met Phe Gly Val Tyr Asp Asn 
20 25 30 

He Gly He Leu Gly Asn Phe Glu Lys His Pro Lys Glu Leu He Arg 
35 40 45 

Gly Pro He Trp Leu Arg Gly Trp Lys Gly Asn Glu Leu Gin Arg Cys 
50 55 60 

He Arg Lys Arg Lys Met Val Gly Ser Arg Met Phe Ala Asp Asp Leu 
65 70 75 80 
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His Asn Leu Asn Lys Arg lie Arg Tyr Leu Tyr Lys His Phe Asn Arg 
85 90 95 

His Gly Lys Phe Arg Xaa Lys Arg Lys Leu 
100 105 



<210> 171 
<211> 118 
<212> PRT 
<213> Homo sapiens 

<400> 171 

Leu Pro Arg lie Pro Asp Cys Lys Val Pro Val Ala Arg Pro Ala Tyr 
15 10 15 

Lys Val Arg Asp Gin Trp Ser Asp Glu Ala Ala Arg Phe Gly Gin Asn 

20 25 30 

Asp Tyr He Asp Leu Leu Gly Asp Gly Ser Val His Pro Ala Gin Leu 
35 40 45 

Gin Tyr His Thr Pro Thr Trp Leu Arg Gly Phe Pro Gly Gin His Lys 

50 55 60 

Ala Asn Glu Leu He Lys Leu He His Tyr Arg Asn Leu Tyr Asp Ala 
65 70 75 80 

Lys Leu Lys Gin Asn Ser Pro Lys Arg Trp His Glu Leu Arg Lys Arg 
85 90 95 

He Lys Tyr Leu Met Met Gin His Asn Tyr Asn Lys Gin Asp Glu He 
100 105 110 

Gly Arg Glu Arg Asn Leu 
115 



<210> 172 
<211> 106 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (102) 

<223> Xaa equals stop translation 
<400> 172 

Val Pro Arg Leu He Gly He Arg Leu Thr Leu Pro Pro Pro Lys Val 
15 10 15 

Val Asp Arg Trp Asn Glu Lys Arg Ala Met Phe Gly Val Tyr Asp Asn 
20 25 30 

He Gly He Leu Gly Asn Phe Glu Lys His Pro Lys Glu Leu He Arg 
35 40 45 

Gly Pro He Trp Leu Arg Gly Trp Lys Gly Asn Glu Leu Gin Arg Cys 
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50 55 60 

lie Arg Lys Arg Lys Met Val Gly Ser Arg Met Phe Ala Asp Asp Leu 



: Asn Leu Asn Lys Arg lie Arg Tyr Leu Tyr Lys His Phe Asn Arg 
85 90 95 



His Gly Lys Phe Arg Xaa Lys Arg Lys Leu 
100 105 



<210> 173 
<211> 48 
<212> PRT 

<213> Homo sapiens 
<400> 173 

Gly Leu Lys Arg Phe Ser Cys Leu Ser Leu Pro Ser Ser Trp Asp Tyr 
15 10 15 

Gly His Leu Pro Pro His Pro Ala Asn Phe Cys lie Phe lie Arg Gly 

20 25 30 

Gly Val Ser Pro Tyr Leu Ser Gly Trp Ser Gin Thr Pro Asp Leu Arg 
35 40 45 



<210> 174 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 174 

Gly Phe Lys Gin Phe Ser Cys Leu Ser Leu Leu Asn Ser Trp Asp Tyr 
15 10 15 

Arg Arg Met Pro Pro Cys Pro Ala Asn Phe Cys lie Phe Ser Arg Asp 
20 25 30 

Gly Val Ser Pro Tyr Trp Ser Ser Trp Ser Xaa Asn Pro Asd Leu Arg 
35 40 45 



<210> 175 
<211> 69 
<212> PRT 
<213> Homo sapiei 
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<400> 175 

Ala lie Ser Ala His Arg Asn Leu 

1 5 

Pro Ala Ser Ala Ser Pro Val Ala 
20 

Ala Arg Leu lie Leu Tyr Phe Phe 
35 40 

Val Gly Gin Ala Gly Leu Glu Leu 

50 55 

Ser Ala Ser Gin Ser 
65 



Arg Leu Pro Gly Ser Ser Asp Ser 
10 15 

Gly lie Thr Gly Met Cys Thr His 
25 30 

Leu Val Glu Met Glu Phe Leu His 
45 

Pro Thr Ser Asp Asp Pro Ser Val 
60 



<210> 176 
<211> 69 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (23) 

<223> Xaa equals stop translation 
<400> 176 

Ala Thr Ser Ala Ser Arg Val Gin Ala lie Leu Pro Gly Ser Ser Asn 
15 10 15 

Ser Pro Val Ser Ala Ser Xaa He Ala Gly Thr Thr Gly Ala Cys His 

20 25 30 

His Ala Gin Leu Thr Phe Val Phe Leu Val Glu Met Gly Phe Pro His 
35 40 45 

He Gly Gin Ala Gly Leu Glu He Leu Thr Ser Gly Asn Pro Pro Thr 
50 55 60 

Ser Ala Ser Gin Ser 
65 



<210> 177 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<400> 177 

Gly Leu Lys Arg Phe Ser Cys Leu Ser Leu Pro Ser Ser Trp Asp Tyr 
15 10 15 

Gly His Leu Pro Pro His Pro Ala Asn Phe Cys He Phe He Arg Gly 
20 25 30 



Gly Val Ser Pro Tyr Leu Ser Gly Trp Ser Gin Thr Pro Asp Leu Arg 
35 40 45 
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<210> 178 
<211> 48 
<212> PRT 
<213> Homo 



sapiens 



<220> 

<221> SITE 
<222> (43) 

<223> Xaa equals stop translation 
<400> 178 

Gly Phe Lys Gin Phe Ser Cys Leu Ser Leu Leu Asn Ser Trp Asp Tyr 
1 5 10 15 

Arg Arg Met Pro Pro Cys Pro Ala Asn Phe Cys lie Phe Ser Arg Asp 
20 25 30 

Gly Val Ser Pro Tyr Trp Ser Ser Trp Ser Xaa Asn Pro Asp Leu Arg 

35 40 45 



<210> 179 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<400> 179 

Ala lie Ser Ala His Arg Asn Leu Arg Leu Pro Gly Ser Ser Asp Ser 
1 5 10 15 

Pro Ala Ser Ala Ser Pro Val Ala Gly He Thr Gly Met Cys Thr His 
20 25 30 

Ala Arg Leu He Leu Tyr Phe Phe Leu Val Glu Met Glu Phe Leu His 
35 40 45 

Val Gly Gin Ala Gly Leu Glu Leu Pro Thr Ser Asp Asp Pro Ser Val 
50 55 60 

Ser Ala Ser Gin Ser 



<210> 180 

<211> 69 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (23) 
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<223> Xaa equals stop translation 
<400> 180 

Ala Thr Ser Ala Ser Arg Val Gin Ala He Leu Pro Gly Ser Ser Asn 
1 5 10 15 

Ser Pro Val Ser Ala Ser Xaa He Ala Gly Thr Thr Gly Ala Cys His 
20 25 30 

His Ala Gin Leu Thr Phe Val Phe Leu Val Glu Met Gly Phe Pro His 
35 40 45 

He Gly Gin Ala Gly Leu Glu He Leu Thr Ser Gly Asn Pro Pro Thr 
50 55 60 

Ser Ala Ser Gin Ser 
65 



<210> 181 

<211> 32 

<212> PRT 

<213> Homo sapiens 



Glu Asp Phe Glu Phe Ala Leu Asp Met Thr Arg Asp Glu Tyr Asn Ala 
1 5 io 15 

Leu Pro Ala Trp Lys Gin Val Asn Leu Lys Lys Ala Lys Gly Leu Phe 
20 25 30 



<210> 182 
<211> 32 
<212> PRT 
<213> Homo sapie; 



Glu Asp Phe Glu Phe Ala Leu Asp Met Thr Arg Asp Glu Tyr Asn Ala 

15 io 15 

Leu Pro Ala Trp Lys Gin Val Asn Leu Lys Lys Ala Lys Gly Leu Phe 

20 25 30 



<212> PRT 

<213> Homo sapiens 

<400> 183 

Glu Asp Phe Glu Phe Ala Leu Asp Met Thr Arg Asp Glu Tyr Asn Ala 
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Leu Pro Ala Trp Lys Gin Val Asn Leu Lys Lys Ala Lys Gly Leu Phe 



<210> 184 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<400> 184 

Glu Asp Phe Glu Phe Ala Leu Asp Met Thr Arg Asp Glu Tyr Asn Ala 



Leu Pro Ala Trp Lys Gin Val Asn Leu Lys Lys Ala Lys Gly Leu Phe 
20 25 30 
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